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Algebraic Identities 


1. f ormulac for two in do*, two term. 

■ : (a 4 by 1 = a 2 4 2 ab 4 b 2 

= (a - bp + 4ab 

1.2. (a-b) 2 = a 2 -2ab + b* __ 

= (a + b ) 2 - 4 a/, 

! (a + bf + ( fl _ bp = 2 (a 2 + b 1 ) 

1 t (a + b ) 2 ^ ( a , bp = 4 ^ 

2. Formula** for »hiw index, two. term, 

2 1. <a + bp - a 3 + irb + 3 ^ + y* 

= a 3 + b 3 + 3ab (a + b) 

22 f o-bP = a 3 - 3a*b + 3ab? - b 3 
= fl 3 -b 3 - 3ab (a~b) 

2 1. (a + bp + {a - bp - 2 (a 3 4 3alP) = 2a (a 3 + 3b 2 ) 

2 4 (a + bp - ( a - bp = 3a*b + 2b 3 - 2b (3a 2 + It 2 ) 

3. Formulae t (, r four and five index, two term 

1.1 (« + bf = a* + 4^b 4 6<rV + 4afr + b 4 

3.2- (a - b) 4 = a 4 - 4 fia 2 ^ - 40 b 3 4 b 4 

3 3. (a 4 bf - a* + 5a 4 b + lQaV 4 lOpb 3 + Sob 4 4 b 5 
3-4 (a - bp - a 5 - 5a 4 b 4 lOaV - lOPb 3 + 5 afr 4 - b 5 

4. Ordinarv fat tors. 

4 1 a 2 - fr 2 = (a - b)(a + b) 

4.2. a 3 + fr 3 = (a + bHa 2 - ab 4 b 1 ) = (a 4 b)?- 3ab(a + b) 

13. a 3 - b 3 = (a - bHa 2 4 ab 4 b 2 ) = {« - bp + 3ab(a - b) 

4.4 .a 4 - b 4 - (a 2 - b 2 ) (a 2 + b 2 ) - (a - b) (a 4 bMa 2 4 b 2 ) 

= (a - b) (a 3 4 a 2 b 4 ob 2 4 b 3 ) 
t > x 2 4 (a 4 b) x 4 ab = (x 4 a) (x 4 b) 
t *> x 2 - (a 4 b) x 4 ab = (x - a) (x - b) 

5. Fa« tor lor ■/' - b" 

3.1 0 *-b w = {a~b)(a ,f - t 4a" -2 b 4a*"V 4 ...... 4 ab"’ 2 4 b"’’» 
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ssC Higher Mat he mil Hen 

m tf*etQ*^ RHS is (a h) ln the second facto, „ 

* i In am^vtiv 1 ' terms power or a / s dc ' ^iv 0 , 

■; £ £*•** * '• *- *« *»**S 5 # 

11 * j-* .*-»** + + » 




„ Mhe& 

„ _ -i then- < J 


-*)(«* + A + + 

j . p. (rt - «(" J + + ^ + *** + fr 4 ) etc. 

„-5thi?a * 

, . u „ -1. i- - * * eo ' 

(1 -*po-*»& + * + j ^*. +J ^ > 

*■-* t-*~o-*»** 

„.3 

, ,. t * = (l-x)0 + * + A ' 2 + * 3 > 


at « 
at 


at, n -5 


t _ ^ „ (i - j)(1 + x + -v 2 + * 4 ) etc. 


A h Stxvial UWU>fS: 

H mV+ *V + b‘“ (« J + 

3t ((J 2 - lift + t 3 ) («' + (J& + fr 2 ) 

„ : la + ft + e)(ftc + or + ab) - abc = (ft + c) (c + n) (n + ft) 
f . ; ( f , + ft + c) 3 -(r , -^-c 1 -3 (ft + c)(c + rt) (rt + ft) 

7 . “ I f( 3 + ft 3 + c 3 - 3rtftc = (h + ft + c) (a 2 + ft 2 + c 3 - oft - be - ca) 

~ 2 . If # * ft + c = Q, then, a* + ft 3 + c 3 = 3«ftc 

** ; v <r + ft 2 + r -flft - ftc - ca = 5 {(<1 - ft ) 2 +■ (ft - c ) 2 + (c -ii) 2 J 

■’. a 3 + ft 3 + c 3 - 3<Tftc = J (*i + ft + c) |(a _ ft) 2 + (ft - c ) 2 + (c 

But, if |(a - ft) 3 + (ft - cf + (c - <j) 3 } = 0 

then, a - ft = G, b~c-0, and c~a = 0 
or, it-b t b = c, c —a 
or, a = b - c 

Hence, a* + ft 3 + <?-3abc = 0 

■^n + ft + c- 0 or, ffsftssc 
' 4 (« - ft) 1 + (ft - c) 2 + (c - «) 2 * 0 
2 (w 3 + ft 5 4 r 2 - ab - ftc - co) a 0 
a 1 + ft 2 4 . c 2 % Aft + be + cii 
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7.5. (a + b + c ) 2 * 0 

=* q % + b 2 + c 2 + 2 (ab + be + ca) a 0 

** fl b + be + ca a y (a 2 + b 3 + c 2 ) 

H, C yrlic (iirior 

H. I. a 2 (b - c) + b 2 {c - a) + c 2 (a - b> = - (a - b) (b - c) (c - a) 

H.2. be tb - c) + ca (c - a) + ab (a - b) = - (a - b) (b - c > (c - a) 

HA a (b 2 - c 2 ) + b (c 2 - a 2 ) + c (a 2 - b 2 ) - {a - b) (b - c) (c - a) 

9. Formulae for two index, three and tour terms. 

9.1. (a + b + c) 2 = a 1 + b 2 + c 2 + 2 (ab + be + ca) 

9.2. (a+ b + e + d)i i =c(* + b 2 + <? + di 1 + 2 (ab + ac + ad + be + bd + cd) 
Note : (a - b - c) 2 = a 2 + b 2 +■ c 2 +■ 2a (-b) + 2a (-c) + 2 (-b) (-c) 

= a 1 + b 2 + c 2 - 2ob - 2ac 4- The etc. 

9.3. (a + b + c) 3 - a 3 + b 3 4* c 3 + 3 (b + c) (c + a) (a + b) 

10. Special formula : 

10 . 1 . If x + jf-tf thenx 2 + -\-a 2 -2 

1 0.2. If x + ^ — a then x 3 + = a 3 - 3 a 

10.3. If x + j - a thenx 4 + ^ = a 4 -4o 2 + 2 

10.4. If x + j = a then x 5 + -3 = a* - 5 a 3 + 5rt 

10 . 5 . If x + l = a then x* + - a 6 - 6 a 4 + 9a 2 - 2 

* x° 

11. 11.1. If x- j m a thenx 2 + -a 2 + 2 

11.2. If x*- jf-a thenx 2 - = a 3 + 3a 

U .3. If x - j = a then x 4 + -^=a 4 +4a 2 + 2 

11.4. If x- j =a thenx 5 - 4j =a 5 + 5a 3 + 5a 

11.5. If x- J -a thenx 6 + 75 -a* + 6a 4 + 9a 2 + 2 

Proof of stime of the above identities are given in solved examples 

12. 12.1. If x 3 + \ - 1 then x 6 = - 1 

X 
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nhcn**-i 

linpldnitlkin; ** f Ji " 1 

Multiplying both sides by Of 2 + 1). (x + I) - Jr 2 + 1). q 

or, (**f + 1*0 
... j‘ - -1 etc. 

Noh> /fort- r is an imaginary (complex) Number, 

n. i3,i. Comjxmendo-dtvidenda 



a r ,u H±k £±d nr <LzJh c-d 
lf b~d h r a-b~c-d ' a+b~c+d 

1 32. If §-$ Ihc" "F'T 
IXX If J-J then !L j“- £ 7r 


<h' ca *nponetid 0 ) 

(by divuj en( j . 


!, fVMipurlinn 

. a c a±c a-c Vfl£ + 

1 b m d~b + d-h-d m 4M~^7 


M. 


. , a c ka + mb ka-mb 
N “■ b m d~kh + md-kb-md 


, _ L - _ _ .g-xi—z_ji tt + u-e •Kite ia“4-(r+e 

b t t b+i.f b+i-f JJSq 


etc. 


I"l. Ki'm.ifrutrr l lu'orum mid Factor Theorem : 

15.L Remainder theorem 

ni’assss ^"' or ■— ■*" ” *»» *•*»», 

■*• sr-i» - a-. .,, . p. l(ra- .|. 

When it fa divided by x - 3, 

Remainder p<3, = 2-3> + 3-3*— 3 -1 = 54 + 27-4 = 77. 
fS,2. Factor theorem 

( k™ 3 , ’ n!yn ° mial ofone or more than one degree is divided by 

r 1, rr er *■^ ^ <*•»s*,>. 

He ^ T ’ 5 * 3- * 2 + Jf-*l, p{i )■!-] +1—1=0 
nee, ( x - 1) 1S a factQr of ^_ x 2 + xl 
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A i Hebraic Identit** 

] f, ‘.(H ii.il i itM'Hfur Kefrtajnder iin<J I ■»« . . j 

li. I When a polynomial p(x) of one or more than one degree is 
by (hi »■ H the remainder i» 

1 1,,2. Wtwna polynomial p(x) of oncor more than one degree .s d.vided 
by (iz (■ />) and the remainder is zero then ex ^ is a factor P 

If* 1 Suppufit a polynomial plx) is divided by x - a and x b air _ 
main der a re respectively m and «- When the poly norma is 1 . 
by (x - a) (x - b J, the remainder will be of the form Ax + , 
r (a) - An f « = m and p(b) = Ab+fi = ». Solve these two equations 

to values of A and «. ****** c ** m P ie « 




1. [f *i 2 nd>i fr 1 f j 2 + ftr i- f 2 where # * * £ then find the value of a + b + c* 
Solution ■ a 1 + alt + fr 2 = fr 2 f bt‘ + c 2 

«» it 1 1 rtfi * fir + r 2 
-v fj 2 - 1 ? i ab - he = 0 
■* (n - c) (fl -*■ cj + fj (a - e) = 0 
-*-» (d - e) fa + c + />) - f) 
v a k» c *% , a + c 4- b *» 0 

2. if ii h ft -= z, r i fl=y J fj + c*=x / x 2 + y i 4*j 2 ^50 and xy + yz + zx = 47 then 
find the value of a z + tr* + c* - ab - be - ca. 

Solution ; Mere x~i/B&~fl, y-z = c**i7 and z - x = a - c 
Now ; a 1 h & 3 + e 2 “ nb — fee ~ ca 
= \ l(a ~ Id 2 + (fr - cf + (c - a) 2 ) 

- jKx-y) 2 *(y-z) 2 *►(*-*)*) (v (a - h) 2 = (b - af) 

- ^ [2(* 2 + y 2 + z 2 - xy - yz - zx)} 

=* x 2 + y 2 + z 2 - (xy + yz + zx) = 50 - 47 = 3 


3* If flfc + be + m *■ l) then prove that a 2 b 2 + i^c 2 + eV - - 2dbe (a + b + c) 
Solution i (ab i be + ca) f*« (oil) 2 + (be) 1 + (ca) 2 + 2 (o6{ic + obco + been) 
or, 0 aV + b 2 P + c 2 ^ 2 + 2obc (l> + a + c) 
a 2 !} 2 + \P-P + Pa 1 = - 2ofie (h + a + c) 






m 




Solution 


5, ffi + J 


Lucent S 

, x.k 3 ** * enx '*~ kPMnit ' 

ifin : \X XI A 

» (r-j)+ 3 (*"r)" j: x 5 
But it is given that, A 3 + 3k - r* - Ag 

Comparing (1) & x ~ * 

+ 1.4 then find the value of x 3 + ^ 

Solution : (x+|) =x 3 + 3x + 3^ + ^5 
k - 4 3 =^ + 3(jfy)+^ 

|y . 64 = *> + 3«4 + ± 

Wm x* + p = 64 - 12 = 52 

6- If p 3 - ^ - ho then find the value of p - 1 
Solutiun : (p-^)-p 3 - 3 p + 3_i 

* ^■pJ V -^- 3 (p-^) 

/ i 3 

r ”pj +3 (p“p)"140 = 125 + 15 

•• (>-}) + 3(p-lj. 5 3 +3x5 

Comparing p _ 1 5 

ec ond Method : Letp_i = | 

^ ^ W above m elhod 

^ + 3^140^0 
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=* t*- 125 + 3f~ 15 = 0 
^ U - 5) (i 2 + 5f + 25) + 3 (f - 5) = 0 
=* 0 “ 5) (f 2 + 5/ + 25 + 3) - 0 
=» t = 5, t 2 + 5f + 28 = 0 

-5±-/25-II2 


t — 5 t t = 


which is imaginary. 


7 ► If .v + ^ *» a then x 4 + — a 4 — 4 a 2 + 2 prove it. 

Solution : (x + - x 2 + 4j + 2 

=» a 1 = x 2 + -\+2 
x A 

jr 

Squaring both sides, x 4 + -\ + 2 = « 4 — 4<i 2 + 4 
x 4 + -4 = d 4 - 4tf 2 + 2 

8- If t + j-c then f s + j$-c 5 -$£+5c prove it. 

Solution ; |+|=C - ^ 

and f + j = c 


f^+3f+ f+^-C 3 

P + ^ + 3(l + })-* 

p+^ + 3c-c 3 


f+l-c 3 -* 

r 


Now, ( f2 + ^)( /3 + ^) -f5 + T + f + /5 

(c 2 -2)(c J -3c) = f s + c+^ 

-o c 5 - 3c 3 - 2c 3 + 6c =* / 5 + js + c 


f 5 + ^5 = c 5 - 5c* +■ 5c 
Scannedl5y~Cam Scanner 
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' tii v ., 


-—"- 

1 If . <+ J,»47d«nfU,d^v3.ueor^i. 

1 

Solution: We know thal« * <i " 

«, „« +Jj-('- 4,J + 2 

^ + 2 ==^ 

I* _ 4/ 2 - 45 = 0 
(I 2 -9) (f 2 + 5) = 0 
«. / 2 = 9 
=» f = i 3 

10. If *-\-t then prove that x* + -4* + ^ * 2- 

f 1 

Solution; (x- x) - ** 4 ^2 ~ ^ 

v =» a 2 + 2 = x 2 + *"2 

l . 

Squaring, a 4 -Ma 2 + 4 = X 4 + ^ + 2 

x 4 + ~a* + 4fl 2 + 2 

x 

11. Ifx 4 + -^-14 then find the value of x — v. 

X ■* 

Solution: We know that if * - \-e then x 4 + X =, <f + 4^ + 2 

According to question If * - l-„ then o 4 + W * 2 ^ 14 
*» a* + 4a 2 - 12 = 0 

f® 2 + 6) (a 2 - 2) = 0 
=* a 2 = 2 

•** a = ± & 

l 2 - ltx+ J -a then prove that i _» 

r* - r - 6 tf* + 9 ** - 2. /ssc 

Solution : x* + JL, = (*2>S + ^ 
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Algebraic Identities 

,(*4)-2 '(**♦£}-2-i 

“ {(**$ ' 2 | ((*♦ i) - 2 ) -3 

= {(-- - 2 )} {(„. - 2 f - 3 ) = _ 2) (0< _ ^ + , } 

13- If ^ b ~ c -f ij 11 ^ f_ n > l 

' 1 - a - <> + c, then prove [hat 

<i-a)* + <c-fc)y + (a _ c)z = 0 

Solution: 1“' term =lh-a\r~ll. w t 

_ fl ' x — c + a) = ffc - a) + fl j _ f | 

... to 

=<‘-«y~<^*Hc-, +w = (c -t )lfc + j,)_ B) 

+ (jj) 

3" 1 term =(«-c)z = (a-c)( a -i, + c ) =(9 _ < .) ((B + c) _ ( , | 

-<«-e)(«+c)-( fl -c)fc, 0 »- c *_ a > 4 . fc; (iii) 

■•• from <■>, (ii) and (iii), (b -a) x * (c-b) y -t- (a-c)z 

~** l ~ ti2 '*'C 1 ~t 32+l * 2 ~' c2 -bc + a£-ca+ab-ab-t-bc = (i 
14. If 2s = a + b + c. 


then prove that, (s-a? + (s - h? + (s~c) 2 + s 2 ^ ^ ^ 

Solution : LHS= (s - a) 2 + (s - (t) 2 + (s - c) 2 +. s 2 

m <s 2 -2as + a 2 ) + (s 2 - 2frs + ft 2 ) + (s^cs + c 2 ) + s 2 
= 45 2 -2s(a + d + r) + a 2 + fe 2 + c 2 

= 4s 2 -2sx2s + n 2 + fc 2 + e 2 fT + ft + c = 2s) 

= 4s 2 -4s 2 +<i 2 4-& 2 + c 2 »tf 2 +j7 2 + c 2 


15. Prove that 2b 2 c 1 + 2c V + ^fr - 1 ? 4 - ft 4 - c 4 

= (<f + fc + c) (fr + c — a) (c + a — b) (fl + b - c) 
Solution : Given expression = 4b 2 c 2 - (« 4 + ft 4 + c 4 + 2b 2 c* — 2<ra 2 - 2/r£> 2 ) 

= {.2hcf-it? 

«■ |2f/c + (a 2 - f» 2 - c 2 )) \2bc - (b 2 - f» z - c 2 )} 

('.* jr - it = (* + .v) (*■ - y) 

* |<r-(ft 2 -2&c + c 2 )} {(fr 2 + 2*c + c*)-(r\ 

= \a*~ib-e?) Kb + ef-a 2 ) 
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n 

M 


j ff * ii' - . 

l() , /i , )m ^ 1 *'><'' 1 ' * "* ih '' 
itl , ft t ,)(ft«*■ "X' 1 " h>Ut * * 


i" 1 * 

t , h x ( 1, Mb i <*){<' * "><" f ft) 
IVvWV tlvil (rl * ft * « > ,J M 

Solution li 4 ft * $ ft* * ^ iri i M i 11 

u , ft)' i *' i .n* » ft)*‘l(rt ' ftJ* f l 

a I yV - *’ * y % * .'vvt* 1 *> 

Mw. it-im ft.y “**) , , 

a \ + ^ r < , | (W , („ ♦ ft) * 3 (rt 1 h) I* in i h \ f J| 

. ^ i ft' i r 1 i M>t t ft) (ifft l •’ <« 1 ft 1 <‘)I 

i f.‘ i r l » 30* + ft) ft’ J 1 t* (" * ft) * "ft) 

ir* i ft 1 -t r’ * * ft)(f‘ •- ft) * I?) 

,r' * ft 1 ♦ c 1 i (ft * t ) (r t i0 (" »■ ft) 

17. It ,r * I* * i* i) iheti pnivc (In? I'ol lowing. 

(i) a' * ft ; i r ■ - 2 (ftt‘ i <*ii i- uft) 

(iil (>■' « ft* * i*' 3nfo.‘ 

<»ii> (!v + ot + .ift)* = h'*“ ■+■ cV + irb 2 = -j (a 2 + ft 3 + c 2 ) 3 

tiv) .I 4 + ft 4 + c* = 2 <1>V + rV + * 2 ft 2 ) « ) {a 1 + b 1 + c 2 ) 2 
(v) ■+ ftN = - Sflftc (ftr + co + Aft) 

|J 

= ^ tfftr (ir 4- ft 3 +■ c 3 ) 

~ (i + ft 3 + f 2 ) (ir 1 + ft 3 + c 3 ) 

Solution: (i) We krow that (a + fr + c) a = ^ + ^ + ^ 

n 3 _j JL L-»j 40C + + 

" . lr + ^ + 2 l bc + '« + «b) 

or, <r 1 + ^ + < »»_ 2(fetal + (i(t) 

(>■) Ufeknowth,,^^^ ^ 

=* <" + ft + c) (il 3 + ft 2 + c2,. } . 

,, r bc - a ‘-«>’) 

- J c 

0lk *«*^W )(Vt ^ a . 

• (If + co + „j,)i _ , 4 (a + i + t i)2 

■•• Or * ra + w ^ + ^ + 2aic <" +«- + c) 





Algebraic Uk-mitivs 11 

(kit front (i), be + ah - - ^ (n 2 + b 2 + r 2 ) 

, (I»c + ea + tib )" =* 3 ( a 2 h- li 2 + c 2 ) 2 

Hence, (Iff + o? + rtii) 2 - f^c 2 + c 2 *! 2 + n 2 \? = ^ (n 2 4- b 2 + e 2 ) 2 

t iv) Wo know from question no. (15) that, 

2f> 2 r 2 + 2cV + 217" lr 2 - o 4 - b 4 - c 4 
= (u + I? + c)(b + c - (?) (c + a - b) (ii + b - c) 

- 0 * (b + c- fl)(c + n -b) (a + b -c) - 0 
. a 4 + b 4 + c 4 = l&e 1 ■+■ 2c*a 2 + 2 a 2 b 2 = 2 (bV + c*e 2 +■ a^b 2 } 

= ^ (<i 2 + b 2 + c 2 ) 2 (from (iii) 

(v) V a + b * c = 0 => a + b = - C 
(17 + b) 5 = (- Cf 

OTi a * 4 5n 4 b + I0fl 3 t> 2 + KkrV + 5ob 4 tfc^^c 5 
or, ** + b s + c 5 = -5fl*b - IObV - 10nV - 5rtb 4 
** - 5flb (fi 3 + 2tt*b + 2/ib 2 + Ii 3 ) 

- — 5ab (rt + b) (<r + fib + h 2 ) 

= - 5nb (—d) l(« + b) 2 — fib} — Sfibc ((a + b) (— c) — ob| 

= 5nbc {"i«r — be - fib) = — 5<ibc (be + ea + ab) 

- ^ (» 2 + b 2 + a - | fo 1 + ** + c*V 3abc 

- g (a 2 + l? + <r) (n 3 + b 1 + c?) 1* tp * i> 3 + r* - 3ubcl 



18 . If ar + y 2 + z 2 = <*/ 

thon prove that value of xy + yz + zx lies between r ^- and u. 


Solution : From, (at + y + z) 2 * 0 

x 2 + tr + z 2 + 2 (xy + yz + zx) 0 
or, a + 2 (xy + yz + zx) a 0 
or, xy +■ i/z + zx ^ ^ 

or, ^ s xy + yz + zx (0 

Again, (x - y) 2 + (y - z) z + (z - x) 2 i 0 

x 2 + y 2 - 2xy + y 2 + z 2 - 2yz + z 2 + x 2 - 2zx a 0 
or, 2 (x 2 + y 2 + z 2 - (xy + yz + zx)) ^ 0 

ii_ 

Scanned by CamScanner 








_ Ji 


* *‘■*9 
+ ZX 


w, * ' y 

or, esxy + yz 
ot xy + yz + zxza 

P 

-a 



from(i)&(ii), sxy + yz+zxsa 
if (w-m)z"(g-ft) (mtn)r+flK 

(m-n)x-(fl + &) “ (m-n)x-Ht-c “ len the vahieof x 

Solution : We know that, 

A.C A+B C±D 

B D A-B-C-D (byC ° mp 0 n ^o anddiv . d& 


Given relation is. 


'ndo) 


mx + nx-a ±b wx + nx + a + 
mx-nx~a-b “ mx-«x + ii~ 



or, lg*- a )+("*+fr) (mj+fl),(nj +r t 


i-i r m-g mx + Q 
' nx + i? "racTc 


or, Ow - c) for + e ) = (mx + g) + fc) ‘ ° mp0 " cn ‘ io °”<l divl dendo) 

° r ' "^^-«*- fl c = ,W + mfe + 

' CTnac ~ aM *-mbx —= ab + nc 
or, *<cw-2 ®i-m*) + 


or, x = — jf^+c) 






then prove that 


Solution : We know that a e c t „ 

at S“ i «f tt #+mc + ne 


„ J* 1 ? 1 ’ ~rf~ ffrt: * 

M ^ 8&stwKo 

E «h raHo „ d^^x) by 2 ' and thiId b y 2 

Each ra Ho = ’ rSt raH ° ^ 2 - “™„d by - 1 and third by 

2a ~b+2c ^ d ° yourself) 

/■ 


*. (i 
















Agi 


9z 


Each ratio = + 

From (i), (ii) and (iii). 


9x 


«»* isjr *- aiiu uiuu uy —1/ 

... (iii) 

?y 9 2 


2 b + 2 c~*i 2c + 2d-b~2a + 2 b~c 


-« + 2f) + 2r 51 2fl-fe + 2c"2fl + 6-2c 

z 


21 . If (* - 1 ) and (* ~ 2 ) are two factors of x 3 -«x 2 + 14x + b then find the 
value of a and b. 

Solution : x - 1 is a factor of* 3 - ax 1 + 14x + b. 

putting x — 1, 

1 — a + 14 + b = 0 


or, a — b = 15 

v x — 2 is also a factor of x 3 - ax 2 + 14x + b 
/. putting x = 2, 

8 - 4# + 28 + b = 0 
or, 4 a -b = 36 

Solving (i) & (ii) a = 7, b = — 8 



... (ii) 


22 If a polynomial is divided by * - 2 the remainder is I and when it is 
" divided by * - 3 the remainder is 2. What will be the remainder when 

the polynomial is divided by X 2 — 5jc + 6. 

Solution : Let polynomial be p(x) then by remainder theorem p (2) = 1 and 

p(3)-2 

jc 2 — 5x + 6 = (x — 2) (x ~~ 3) 

Let p(x) = h(x) (x - 2) (x - 3) + ax + b 

/. p (2) =* 0 + + b {i) 

or, 1 = 2 a + b 

Again, p(3) = 0 + 3d + b .,. (ii) 

or, 2 = 3d + b 

Subtracting (i) from (ii), 

3d + b = 2 
2 d + b = 

From(i),2x 1 + b = l or, b='l 
t Hence, Required remainder + X 
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tixt-rclHi' 

, * *■> it* equal lo whJdtof 

(l>) x J t 1 / i ar 


1. 


(ht x* ' y 

0 ) I'lf'ii 1 ' WJ *** 

... .*•« m ,/ «** • «**♦ ts °*> 8 ;r ; ! 5x,) 7 

(d) 3 " ( " *® 6p-W ' 

1/1ICF ,rf <r* . , -12> and OS - kx - 9) is (x - k), then value of * ■„ 
<bi 3 M (d > 4 

y of lx* < bx-x- b) and lx 2 + r(» - J) - tff ? 

(c) x + J 



(d) x - l 


(hi y * 5 (c) y + 1 ^ , „ 

t j?j divided by fjr 2 t 2) then rxrm^xndtrr is - 2x, value of 

r 

(c) i 


(d) 2 


U) 3 

Wfial if* (h<* 11C 
fa/ i (b| a 

ii nr 1 It 1 If nV + JOy*J is divided by (x - 2 y), (bun what h ^ 
r**u i binder ? 

U) 0 (b) y * 5 (c) y + J <d) y 3 + 3 

Iff* 1 * 5 jt ? * Kl*b 
I in 

to) ^2 <h) - I (cj I (d) 2 

If f r if / s M* *2? (4x / ~ 5r + 7) 2 in divided by x 2 + x + 1, then what is 

(he iUTUii/lJcr 7 

to) - J fb> fj ( c j ] 

W}.4( art- ifw' cr itnptmtrnl# of (*»- x 2 * + x n - j) ? 
tolCr-IJon), (b) (x + 1) only 

fc ° 0 ’■" Kl (X * l) M) Neither fe - y nor c + 0 
^ * fJ ' l ^ Wfl *vhat ih the value of .r 1 i ^ ? 

• W ^ 'bf « ( , ,, Jf3 

W) 64 

'*> lb fhJ % enwhatiathevaluetrfj^ +y 3 +z*-3xyz? 

*y *** “liunal number such fhat f/ (d ^ 66 

*« - nJ,Sa fe-tor of «» _ 3 ^ _ 3 x + 9, 

" m *y be any intever 

>* r-uno, lMe8cf b „ „ a imeg(?r 

.^-Ua. ai)llv W) a ca o have three values 

value* tt f a ? ' Juj v '* a com mon 

(»> u r 7 n faclor what are the 

(b) *• 2il t x 

fC) °' 24 (d) 1,3 
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he following ? 
lx 2 )? 

s of k is 

I 

hat is ih 0 
3 

value of 

what is 

l 

xyz? 

+ 9 , . 

? 

the 


Algebraic Idendli^ 


15 


e , wha t value of k, HCF of lr + kx - 12 and .x 2 + x - 2A - 2 is Or + *»). 
13 ^5 <b) 7 (O 10 (d)-4 


(d) »4 
■y) 


(a> 3 

X (it -x) (y + + y U - *> f* + *) + = t* -y) tat + y) equals 

lA lj (* + y) <y + + 0>) Cx-y)(x-*)U-; 

( C ) (x+jrtfe-JfX*-^ (d) 

is. tf (f}*(^) then fcy + *w? equals 

fa) {x 2 + £ 2 Kjt + ^) to xV + A^ 

(c) xV •«■/** ( d ) t^ + Tt^Hy 2 + 5 1 ) 

jj, jf —1—+ + z +1009 ihen what is the value of ^ ^ j + y + 2 + z + 1GQ9 

(a) 0 <b) 2 (c) 3 (d) 4 

- _ 258, f? = 260 and c ■ 262 then value of o 3 + ti* + c 3 - 3<i&c is 

'* (a) 936 O (b) 6240 (e) 7040 <d) 10560 

IS If HCF of X 3 - 27 and + ^ + ^ + quadratic polynomial then, 

the value of kis ^ _ 

( a ) 27 (b) 9 (c) 3 (d) -3 

19 When x 40 + 2 is divided by x* + 1, then what is the remainder ? 

(a) 1 (b) 2 (c) 3 W) 4 

20. and abc - 1 ^ en xy + yz + zx is equal to which of the fol¬ 
lowing? 

fa) xyz (b) x + y + z (c) 0 (d) 1 

21 . If »- JT7 then + “* UalS 

w (b) « (1 ^i 2 r x) w> -4^ 

P 2 I 2 r 1 ? 

a. lipq + qr + rp-0 then what is the virtue of -p^ + ^^ ■ 


(a) 0 (b) 1 fe) _1 

Ifx +y + z = 0 then what is the value of 


Id) 3 


x 2 +y 2 -z 2 + y 2 +z 2 -x 2 z 2 +x 2 -y 2 

(a) - 3 —^— 1 (b) 1 (c) -1 

artjr+z 

(x-y ) 3 + (y-z) 3 +(z^ 
4(x-y)(y-z)(z-x) et » ualS 


(d) 0 


a) -| 


(b) i 


(c) 


(d) 0 
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, fl 2 + b 2 +£ 2 = il4|lfl ^ +i3 + c3 = 36 Lhen Valu ° ° f 


equal to ( c ) 3 (d) 6 

0 ^ 4 ,j *= 16 and z (x + y + *) = 144 then 

x 26. If.rCr + y + *)'* 9 '^^ y 

the value of x ? 


w haii 


fal - 7 

I numbers such that « 3 - 8^ - = 18 "™- which ^ 

27. If», a* are real num 

of foe following is ^ (c) „-2o = 3u- (d)«t2».-^ 

(a) H-o + wdlW « fc2 ^ 

28. H^^oOlhenwhatisthevalueoffc+Wafc? 

fal 3 Cb) 0 (C) 1 

(a) 18 (W 16 

V, ,f r varies as m» power of y, y varies as "“power of * and x vane, * 
* Xower of z then which one of foe following .s true ? 

(a) p = m + a (b)p = m- n 

(d) None of these 

31 . if x = (ft — c) (a-d),y = <c-e) 0-A z = fo -» fc- d) then which 
equal to j 3 + y 3 + z 3 ? 

(a) xyz (b) 2xyz (c) 3 xyz (d) -3xyz 

32. If a + + c= 6, t? + b 2 + c 2 = 26, then afr + f>c + ca is equal to 

(a) 0 (b) 2 (c) 4 (d) 5 

33. If 3r> - 2^ - liry 2 + 10y 3 is divided by x ~ 2y, then what 
remainder ? 

(a) 0 (b) x (c) y + 5 

34. if ( ff + a ) = 3 then what is the value of 

l +JJ e + 4 l 2 ^ fl l 8+ ^ M + c «i +a 200 +fl 206, 

(a) 1 (b) 0 (c) 8 (d) 2 a 2 

35. If x + y + 2 - 0, then \7^~T7 - \ equals [x *-y, y*-z, z* --x] 

( ;r+ y)(y+z)(2+jr) ^ y 

(a) - 1 (b) 1 

(c) xy + yz + zx (d) None of these 

36 Jf 5 x-7^+10_3x + 2y+l^ll* + 4y-10 

1 8 9 

(a) 1 


{b) f 


w n 


(d> f 


i one is 


will be the 
(d) x-3 


T 

(b) 2 


I 

9 <■ then x + y equals 

(c) 3 fd) -3 
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then jf + y is equal to which of the 


2 x- 3 y^I - T * 4 v+ 8 = 4 *- ? y» 2 

^ if" _ 2 _ “3 5 

(ollowing 7 j 2 <c) 0 (d)-2 

(*> 3 3 , J J 

If x ^ <t(* - c >' V = b (c - a) and a «= cifl - b) then (f ) + ({) + (f ) 

■ lS ' 3xvt xyz 

(b) 3xyzflbc (c) -'£r ^d) abc 

(a) 3 abc 


(b) 3xyzflbc (c) 

\*** 3 

Ifx 2 + 2 ^ 2 a- then value of x* - x 3 + x 2 + 2 is 

%o Wi W-i 


w / i\ 

u ^- 6_: ' then (i + y + z) iscc * ual 


to 


<a) o w 1 (c) 3 

1 _ 1 + 1 (, * 0, y - 0, x» y) <hen value of x 3 - y 3 >= 

41. If *+y * ^ 7 

rt fb) 1 fc> -1 ( d > 2 

(a) 0 w 1 


Cd> V2 


<d) -4 


(a) 1 


(b) 2 


(a) 0 * <C) * ( fl±£ U 

, Forre a Ifl , b , C if « 2 + '’ 2 + £2 “ ab * i ’ C+ “' thenVa!Ue0 b 

(c) 3 " 


43 . lf*+ J = 5then 3 ?Tfe 73 ' S 

(b) i 


(c) 3 


(d) 0 


<d) 3 


(a) 5 »' 5 x , 

, , f J + X *> 119 and 1 then what is the value of ^ 

44 v u * 


(a) 54 


(b) 18 


(c) 72 


45. K(*.y-^ + <* + z -* )1+< * + I ' y)I_0 
then what is the value ofx + y + z • 

(a) VS (b) ^ ( ° 

46. Ifx-y-^-f * e nwhatu*e valueo£xy? 


X' 

(d) 36 

[S5C rter-12014} 


(d> 0 


(4) | 


(b) | 


(c) 4 


(d) \ 


47. If * + y + z = ° th- whai is the va.ue ^ ^ 

(a) (iyz) z (b) 3t2+y2+ ^ , (C) ofx 3_A-y 3 intermsoffl.8is 

. vw - b 2 then the value of x" ' ary !T 

48. W x + y ** * an d *V - 0 ' . 

, (b) 

(a) (a 2 + 4& 2 )0 


(c) a 3 — 4b 2 ff 
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(d) fl 3 + 3i j2 










) 


18 

49 


( - ru&nrs jji - - 

„ fX, ♦ !>’ + (ft- 1> S + ■- 3)2 “ thC " Va ' Ue of (3“ + * + 2c) is 

i. U(3 b + 1) 1 . - (c) 2 (d) S 

(a) 3 i a i 


(a) 3 t 

so. if *y(i + y) -1. *«" volue of xV 

(a) 0 

51, ,f 2x^5*+ 2 " ® 

(b) \ 

2 


<b) 1 

r 1 then value of 


(a) 2 




-X 3 -y 3 is 


(c) 3 

(d) - 2 

x) is 

* 

(C) -3 

<d) -2 

(»-4 

r + 7 -TT7- 

+ _U-af 


(a) 0 (b) 3 («) 3 W) 2 

53 . If 3x + ^ - 5 then what is the value of Sx 3 4 - ^3 ? 

(a) 118^ (b) 30^ (c) 0 (d) 1 

54. If {a - 3p + (6 - 4)^ + (c - 9 ) 2 - 0 then what is the value of 4a+V+c ? 

(a) -4 (b) 4 (cj ±4 (d) ±2 

55. If average of x and j U * 0) is M then what is the average of ^ and _1_, 

(a) l-M 2 (b) 1-2M (c) 2M 2 -1 (d) 2M* + ] * 

56. If». fc e are real a»d <? + 6 ? + e* = 2<« - b - c) - 3, then what is the vai 

o£2a-3fc*4f? me va hf 

<a) - 1 (b > 0 <c) 1 {d) 2 

57 . If a + i? +■ c - 0 then what is the value of j _ l } 

{ ***) (6+c ) (HN' 

(a) 1 W o w -1 

58. If 5x* - 4xy + y*-2x + i n>1 W) -2 

(a > 1 (b) 0 tt ' enva ! u * ofl+ ^ 

59. Itx = h + C ~2n,y= c + a _ 2h _ C 3 (d) 3 

te) 0 th) »**«+fr*- 2 cthen thevaluenf v 2 .2 2 

^ , Cb) fl + fe + c evaju eofjc 2 +y 2^ 22 ,, 

- y) 3 l8 “- h + c <d) a + i) _ c 

<*> 3( v-xz equalto? 

(a) 22 2 ' 2 22 (b\' hen Val ' ,c of rr 1 -^ <Z ” Jt) ^ 

<)33 loTo" 18 *" 18 ^ 
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fi’-c’- Siil'i’ «= l), then 

**' tl*l * * & + e - 0 (c) a + r- h (d) 

k . i% ♦ \ 0 then what is the value of x* + K ? 

*d 11 % y 3 

i4 ) (b) 1H ( C ) 27 (d) 1 


„ >. # A *- 5 then find the value of - 

i*4 A* 6y 2 + 20y +1 


/,sst I ter-120141 


(.) 1 < b > i W 1 


(d) l 


«*•* 


K* 


_ „ - B w 7 

11 m * -2 - 4 then find the value of (m - ij 2 + -—^ is 

m ” (m-2) 

{§} - 2 (b) 0 (c) 2 (d) 4 

ll (r 2 ii (r + c,fr J = C + fl and c 3 = a + f> then what is the value of 

l L * -1~ 7 

U) ahe (b) (P&C 1 (c) I (d> 0 

i i I 7 

-it - + r^E + i L r * 1 then w hat is the value of + 1 - fr + 1 -C 

t* 11 1 -* ti 1 — P i — C 

, , <b) 2 (O 3 W> 4 

' if 

„s 11 a 2 + b 1 * 2f> + 4a + 5 = 0 then what is the value of aTc 7 

(a) 3 (b) ” 3 


(0 l 


(d) -J 


«.■»- If 


y 


then the value 


(d) 13 


(f,_ f )(jb + c-2d) (c-fl)(c + «-2fr) (o-t)(a + b 2c) 

l> f jr + y + zis , , 

. (b) <t 2 + B 2 + ^ 

(a) a ♦ l» + c 

(d) (a + b + cr 

(c) 0 W 

- n u 4 f*V 3l * ^ ^en value of y is 

£?TT 61 

(a) 9 lb) « (c) 7 

n M) No „ -u ,« 

(a) *y-P9 0>) l«-« lC> ’ " 

_ _ __ z _ then each terms is equal to 

****** ****** X + y+ 1 (d) Noneofthese 

1 (b) i (c) 2 

r ff 2 ±.fr 2 *-C? tQ 


72, If 


(a) 
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74. lfx 3 + 8 ^ +9r " % * 3r ' 0>) 3»=2y = z 

(a) * = y s Z ( d ) * +2V2 y + 3z - 0 

^ ***A -**+ * + + + ^ + ° which 

c d (b) p (a + b +c) = 0 

(a) p-a+a + c 

b c d <d) d> = be = cd 

(c) Q-l~C 

„ h Kfr + e = i ae + «-2aa + *='3° then v a lueof<i 3 + i? +e * Ss 

" (a ) 9000 (b) 12000 <c) 18000 ( d ) 27000 

„ lfj, + c „2x, c + « =2y and a + 8 = 2z then value of ^ + & + ^ 

(a) (* + y + 2>* (b) (X + y + 2)3 + 24xyz 

(c) (jt + y + z) 3 -24jyt (<i) 24xyz 

7». lfu + it + f'O then value of a 3 + b* + e 3 is 

(a) 3a (a + i») (f> + c) (b) 3a (a + f>)(c + a) 

(c) 3a (!i + eKc+a) (d) 3(a + b){b + c)(c + a) 

79. Value of (x - y) 3 + (y - z) 3 + (z - ar) 3 is 

la) 3*yz (b) 3(x + y)(y + z)(z + x ) 

(c) 3<x-y)(y-z)(z-*) <d) 0 

80 * If a + 1? + c = p, afcc - q and ab + be + ca = 0 then what is the valw^ 

oV + ftV + cV? 

ta) 2 f*? (b) -2p<j ( c ) 3^ (d) ^3 pt? 

81. If a = 89, = -69, c = 8 then the value of 9(a + it) 2 + 49c 2 - 42(a + b)c is 

<a> 2 < b > 4 (c) 16 ( d ) o 

82. Ux-q + r + s,y=r + $-p and z = p + q + r then the value of 
^ + y z + z 2 -2*y-2*z+2yzis 

U) ^ {b) ^ < c > ^ (d) s 2 

(a)" 40 + * ~ 10 ^ + 3/2 + 22 " 60 then Value of + yz + zz is 

‘ ’ 40 (b > 80 (O 160 ' ( d ) 20 

M. If a 2 + j,z _ j <z - , 

(a) 2 2 then - W) 2 + (ad + he? is 

(b) 0 (c) , ... . 

H5 * ^^ a Kz'b)(a-iii K > 1 d 4 

which Of the folio Jine 7 ^ ~ ^ “ c) + <Jr ~ c )<* ~“Xc~ «) is equal B 

(a) (a 'l’)0>-cXc- a ) 

<c > -("-m-cXc i b) 

’ (d) ~{x~ B Xx-bKx-c) 
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§6. u x T ' j y - X — ana - 2d 

then the value of xy + ^ is 

(a) bc + bd (b) «c - bd (c) 2 (ac _ bd) (d) 2 (flc + M) 

37 . Which one of the following is not a factor of X s + x * + 1 ? 

(a) jt - 4x + 1 (b) x* - x + 1 (c) Jt 4 -* 2 *! (d) x?-2x + 1 

g$, A factor of a 4 - 11 aPb 2 + fr 4 is 

(a) (a 2 - fr 2 - 3afi) (b) + h 2 , 3 ^ 

(c) (a 2 + ^ (d) (a* - fc* + 4«f0 

39 , If tf 2 + k" = X. ffb — y then the value of , — T i s 

a 2 -ab42 +b 2 


(a) x + 2y 


(b)* + V5y (c) *l2x + y (d) 2x + y 


2 2 

90. If (a + b)x = a and {a + b)y = b then the value of Y 7 - is 

x ~T 

(b) ^ 


a ~" fr 2 




< a > 7271T2 


2 . *2 


a + 


(c) 2 


fl + 




(d > 


p + a p — a jc —y 

91 . If x = and y = p + ^ then the value of Y+y is 


(a) 


2 P<? 


W-f"* 

P +<? 


(c) 


2pq 


2 2 
p - r 


(d) 


<p 2 -« 2 ) 


92. If x + j — 1 then the value of 


r -x 


(a) % 


(b) 


-a 


x 2 + x + a 
(c) 2a 


in terms of <3 is 


(d) a 


93. If a = jrfry, b « ^2 and c = ^ where a, b, c are non zero then x is 
2abc 


2 gbc 


(a) acibc^ffb ab-Sc + bc ^ ab + bc+ac (d ^ ab + ac-bc 

94 . HCF and LCM of two algebraic expressions are respectively (fl + 1) and 
(a 3 + a 2 _ a _ j). If one of the expression is a 2 - 1 , then what is the second 

expression ? 

(a) (« + l) (b) (a- 1) 2 W (a + W 2 (d) (a + 1 ) (« - 1 ) 

If(* J +J- 2 -)-p, then what is the value of (* 3 + p) 7 

Up* <b) (p + 1) Jp+2 (c) (p-l)^2(d) <P + 1WF2 

g 2 + fr 2 +cj _7 

56. If a + + c = 0, then what is the value of ^ _ ^2 + _ c ) 2 + ( c _u)*^ 

m i (d> 0 


95 


(a) 1 (b) 3 
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Last's SSC Higher Mathematic* 










/ ^f rt n v* + x 5 -4ar 2 + x + 1 ^0 can be si 

07. Ky-^^eriheexp^oh- 

fled in leans of y as (c) J + y _6_0<d) y» + y + 6 

(a) V* + y-2 = 0 W (2 , + 1)( 2*‘ + l) (2“ + D <2“ 4 

(c)2 ’“ _i <d ir +i 

. , J +3 A + 2 */and * 4 + 6jrj * + **v is 

W. HCF of polynomials a 3 + ^ ^ ^ + 3y) 

(a) x(x + 2y) ' None of these 

(c) x + 2 y 


1D0 


W x + xy 1 

. If pqr = % then what is value of the expression 1 + p + ^-J + 

- 

1 + r + p 4 

(a) 1 0» -1 w 0 (d) 3 

101. if * + y + x = 2s, then (s - x? + (s - yf + 3 (s - *) (s - y) z equals 
(a) 2 s (b) “Z 3 (c) V 1 (d) y* 

102* Ifx 2 =:y + z,y 2 ®E + a,2 2 =x+y,thenwhatisthevalueof ~Y+ ^y + -L. 

(a) 1 (b) 0 (c) -1 (d) 2 

103. Suppose p, q , rare such thatp + ij = r and pqr »30, then what is the valu ( 
of p 3 + 4^ - r 3 ? 

(a) 0 (b) 90 (c) -90 

(d) cannot be determined with given data 

104. What is the square root of fx 3 + 2.x 2 + x) 7 

(a) z^ + x+l (bjx^-x + l ( c ) 3?-x-l (d) *2 

■.„ e _ac *+4 . 


+ *-l 


'•(*) 


equals 


cannot be simplified 


* +4 , t 

x 4 +2r 2 + 2 ° n sim P hflC ahon, equals 
(a) «•♦*-» W rf_*. + a 

(0 *- 2*-2 W) 

10b. If x + j "• p, then jt 
(a) p* + 6p 

(0 p‘ + 6p. + ^ + 2 u\ P *~ 6P * 

w - “'♦y—athen Kr-.-a/tf!,, " +9p ,SSCVrN10,i ‘ 

equals ^ f(z — x - y)/2J 3 + [(x - y - z)/2l J 

(a) 24 xyz fs\ ,* 

t J ^ 24j fyZ (C) 3»y 
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Algdbmlc rd on Li 

Answer—1A 


Z3 


ion! 

12? 


2. («) 

3. 

(b) 

4. (d> 

5. (a> 

6. (C) 

7. i 

(b| 

H. (a) 

10. (a) 

11- 

(d> 

52. (c> 

13. (a) 

14.fb; 

15. 

(a) 

16, (bj 

IS. <b) 

19. 

(cl 

20. tc) 

21. <c) 

22. (b) 

23. 

(dj 

24. fe) 

26. (c) 

27. 

(c) 

28, (eft) 

29. fd) 

30. (c) 

31. 

(c) 

32. (dj 

34. (b| 

35- 

<a) 

36. (c) 

37. (d) 

38. (c) 

39. 

fa) 

40. (a) 

42. (b) 

43. 

(b) 

44. (d) 

45. (d) 

46. (a) 

47. 

fd) 

48, (Cj 

50. (c) 

51. 

(b) 

52. (b) 

53. (b) 

54. (bj 

55. 

(c) 

56. fe> 

58, id) 

59. 

(a) 

60. (c) 

61. (cl 

62, (d) 

63. 

(bl 

64. fd) 

66, (c) 

67. 

(dj 

68. (c) 

69. (cj 

70, (a) 

71. 

(c) 

72. (a) 

74. (c) 

75. 

ic) 

76. (a) 

77. (c) 

78. (b) 

79. 

tc) 

80. (b) 

82. (c) 

83. 

id) 

84. (a) 

85. (C) 

86, (dl 

87, 

(d) 

88. (a) 

90. (d) 

91. 

(b) 

92, (a) 

93. (a) 

94, <c) 

95, 

(c) 

96. <c) 

98. tc) 

99. 

(a) 

100. (a) 

101. (a) 

102. (a) 

103, 

(b) 

104, (a) 

106. (d> 

107. 

(c) 








1. 


j. (a) 

9. < c * 

J7. (a) 

25. <d> 

33 ( 3 > 

41 - < a) 

49. (a) 

57. <b) 

65, (c) 

73. (d> 

SI- («) 

09. (b) 

97. (cl 
105- (b) 

Explanation 

(a) v ;r+y + *-0-* + y—** + *—** + *--* 

... Or +- y) <y + z) (z + x) = (-z) (-x) (-y) = -xyz 

^ l^j First polynomial ~ + 60x~ + I50x 

= 6x (x 2 + 10* + 25) = 3 x 2 * x * (x + 5? 

Second polynomial - 3X 4 + 12X 2 - ISx 2 
„ 3r t (j^ + 4*- 5) = Sx 2 (x 2 + 5x-x - 5) = 3x* (x + 5) (x -1) 

... Required LCM = 3 * 2 * x 1 * (x + 5) 2 (x-1) - 6X 2 (x + 5f (x- 1) 

3 (b) v x - it is a factor of 2x* - *x - 9 

2k*-lr -9 = 0 

«* ^-9-0 

/, if = ± 3 

But factor of x 3 + x —12 ace (x + 4), (r — 3) 

Hence value of k is 3- 

4. (c0 First polynomial ^ x 3 + fw- * - & = * (* + b ) - 1 U + b) 

= (r-l )(* + &) 

Second polynomial = x* + xa-x-a = x (x + a) -1 (* + fl ) 

= (x + a)(x- 1) 


Required LCM = x -1 
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—' ray 

fuwm; M, 

24/ - »/ - 26/ + 10/ - 34/ - 34/ 


A. fr* f S**+ 10* (x + 5 

/+ 2* 

Sjr 3 " - 2x » 10* 

5** + 10 


-2* + 10*- 10 
But remainder is - 2x, 

=» - 2* * - 2* + 10* ~ 10 

#■ 

=* 10 *- 10*0 
* = T 

7. do v (Sx 2 + 14jt + 2) z - (4x 2 - 5* + If 

= (Sjt 2 + ) 4x + 2 - 4x 2 + 5x - 7) x (Sx 2 + 14 jt + 2 + 4x 2 - $ x 
= 6* +1 ftt - 5) (9* 1 + 9* 4 9) = 9 (i 2 + 19* _ 5) (*2 - + x + * * 
Clearly, (r* +1 + J)i sa factor of {(Si 2 + 14* 4 Z ) 2 - (4x* _ 5 * + 7 jj. 
Hence remainder is zero. 

H. fa) Atjr = l 

* 

Polynomial = <1 )»-(!)* + ( 1 ) i 3 , 1 = i , t + j , a = Q 
**■ C* - 1 ) is a factor of* 29 - *** + ^ _ 
at, *=-l 

Polynomial = (-!)»_ ( _ t ^ + ( _ 1)I3 _ f __ 

<* +Disnot a factor of + ,3 l-l =-4 

Hence option (a) is correct. 

9 ‘ fc) **-4* + 1^0 
^ ^ f 1 & 4x 
Dividing by K x + 1 4 


i 2 4 JL„ 


M-3(* + j)(^) 


3 x 4 x 1 = 64 - 12 = 52 


,0 ' <•*) Given * + y + 2 s= a 

•’• * 3 + + r 1 - 3x „ _** + y* * » = 11 

-<* + y + 2 ), (r „ ‘ \~*y-y*-ar) 

_ r r 2 ' J I(x f y + zf - 3 , ^ . 

-6(6 2 -3(l,)| 


* )l - 3 (ly + yj 4 rr)! 
6*3=i 8 
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” tf ** * 4, 


f |rr** twit***’ are Hence upturn fd> i& correct. 

j i |iH ( « is a f *mnM»r» (actor 

t* 

, t 7 J In * a fl and tf ~ 1 4<i * 2a - 0 

striving, *** 11« * a *- rt 2 - 14u * 2a 

<• la d 
a 

-*■ it - * 

f'liHinK fl p ’ n t ^ yp first equation (i) {| J -111 + n-0 

a 7 - 24« * 0 
p# at ' (X 24 


11 f ,i i Since i * 4 is HCF, therefore it divides both the expression and each 
expression becomes zero at x = - 4. 

. 2(-4p + M-4)- 12 = 0 and (- 4)* + (- 4) - 2* - 2 = 0 

-* 12-12-4* and 16-6 = 2* 

-* k 5 and * - 5 


ii i l>> x fy - z) (y + 2 ) + y(z - x) (z + x) + z(x - y) (x + y) 

» x(y* -z 2 ) 4 y(z 2 -x 2 ) 4 ztx 2 -y 2 ) 
xfy 2 - z 2 ) 4 yz 2 -yz 2 + zr 2 -zy 2 
x(y - z) (y + z) + x 2 (z - y) + yz (z - y) 

(y - z) fxy 4 xz - x 2 - yz| = (y - z) [y <x - 2 ) + x (z - x)] 

(y - z) (x - z) (y - x) = (x - y) (z - z) {z - y) 

v Z 

l r » hil Given, => xw = yz 

Now, {xy + zwf = x*y* + zV 4- 2 (xyrtf) - xy + z 2 !^ 4- 2lyz yz) 

= xy 4- y 2 ? 2 4- zV + yV = y 2 (x 2 + Z 2 ) 4- zV + X 2 !!* 2 

= y 2 {x 2 + z 2 ) 4- w 2 (x 2 + z 2 ) =* (x 2 + z 2 ) (y 2 + u* 2 ) 




* y z 


x +1 y + 2 z 4" 1009 
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'i*0 + f,' 4- + fr + r)U fc + h 2+ ~&c-cn) 

= ((*-&) +(fr-c) +{f'/jfj 

= (258 + 260 + 262 )j{(-2) 3 + (-2 f +4 jJ 


= 7 


y x 24 = 760 x 12 = 9360 


IS. lb) We have, x J -27 = (x - 3) (at + 9 + 3x) 

Now. jr + 9 * 3x) r* + 4r + 12x + * (* + 1 
x 3 + 3.r + 9x 


x 2 + 3x + k 
x 2 + 3.r + 9 


) 


it- 9 

Value of 1; should be 9. 
»•** kl tct^) = x«+2 

putting x 4 « -1 
/U) = (-l)‘° + 2 = 3 
-9. it) Given, a' = b v =r c* = Jfc 

■** ofor - * Jr ► 4 

** I ^ n.i+p+^ 

~ X+p+J-0 

■* *y+ yz + 3*^0 
2t * tef = 

2-x 


"/, 7~" 

- r—£<i» *)f2-xl 
^ + 2x-( 4 + ;r 2_ ( 


6,t - 

O^x) 
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. ib> Given, ptj + qr + rp = 0 


^ -qr~p<l + rp etc. 



_P_._g_, r P + q + r 

“ p+(j + r + p + <i+r + p+q + r = p + /|f+r = l 

23 . td» j: + y + z = 0 

^ (x + y) 2 M-s)* 

=®. x 2 + y 2 - ar - - 2xy etc. 




1 z + x + y 

2 “xyz - 


(v x + y + z = 0) 


" -2xy + -2yz + -2zx “ 2 


24. (eJ We know that, e + b + c = 0 then a 3 + + c 3 = 3rtbc 

Here, x-y + y-r + 2-x^O 

tx-y) 3 +(y-z} 3 +{z-x) 3 ^ 3(x-y)(y-z)(z-x) _3 
4(x-y)(y-z)(z-x) 4{x-y)(y-z)(z- x) “ 4 

25. fd> V (a + h + c} 2 = a 2 * Ir + c 2 + 2 (a& + be + at) 

6 2 - 14 + 2 (ah + be + tw) 

^ ab + be + ca = ^ ^ ^ -11 

Now, it 3 4- i> 3 + c 3 - 3/7 /jc = (a + b + c) from, (a 2 + b 1 + C 1 - tib - be — Cfi) 

36- = 6(14 - 11) = 18 

or, 3abc = 36 - 18 = 18 
=* abc - 6 

Second method : 

By inspection (trial) a = 1, fr = 2, c — 3 

26. (c) Given, x (x + y + z) = 9, y (x + y + z) = 16 and z (x + y + z) - 144 
Adding all the equations, (x + y + z) (x + y + z) = 9 + 16 +144 
=> (x + y + zf - 169 
=* x + y + z = 13 
V X (x + y + z) = 9 

"• *(13)-9 
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28 


27. (c) Given, (u) 3 +■ (- 2vf + <- - 3 x <- 2) (- 3) uun- 

u + (- 2v) + (- 3w) =* 0 
=> u - 2v - 3u? = 0 

=* u - 2v - 3w 


28. (d) V a+f>+t = 0 
=> A 3 +■+ r 5 = 3abc 

_ ji + il + xi = 3 

ok dire flbc 
_ fi* £*£.3 

29* (d> x 4 + \ = 322 


M- 

M- 


322 


324 = 18 2 


x 2 * -4 = 18 


(4 


+ 2 = 18 


*-*-4 


30. <c> 


* * /V y * 2 ", X K a? 


X tt X 


y «y 


x* x 


fffff 

p 


^ 1.M 
l ~’ P 
=*> p = mn 

”• <C> V *“ (l, ~ c H«-<fXy“(c-«)(ii_d) lmd j = („ 
*+» + *-<t>-c)<fl -d) + 

Hence, r 1 + ^ ^ = 3^ 

32. (d) Given, a + f, + (:=:6 

r2+ & + c* = 26 


and 
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- fr) (c - d} 
b ) (c - d) = 0 


„*ti 

iii 





AlftObralc UU-niHk's 


29 


vVt' km-iiv that, {ft + If + c) 3 = ff + fi 2 + c 3 + 2/iii + 2(ic + 2c« 

=* (n +/M f) ! - ((t 2 + fr 2 + c 2 ) 4. 2 {flh + be + Of) 

=* (ab + bc + cn) * | i</i + J, + -{<? + ^ ^ 

= 2 It 6 ) 1 “ 26) “ J 136 - 26) = ^ xlO - 5 
(,t) Given expression = 3x* - 2 x 2 y - 13*/ + 10/ 

V * - 2y is factor of given expression, the expression will be Kero when 
x-2y = 0 

Putting, x = 2y in the given expression 

= 3(2y) 3 - 2(2y)V - 13<2y)/ 10/ 

= 3(8/) - 2(4/)y - 13(2/) + 10/ 

= 24/ - 8/ - 26/ + 10/ = 34/ - 34/ 

= 0, which is remainder 

34, (b) /+ ^ + 2=3 ~ + ^ 

/ +1 , 
a* 

=*a A ~a 2 + 1^0 

Multiplying both sides by u 2 + 1, (a 2 + 1) (/ - / +1) =■ 0 * (o 2 + 1) 

(/) + 1 3 = 0 (v (x + y) (x 2 - xy + /) = x 3 + /) 



^ / = — 1 

/ 2 -l,/*=”l,« W = l,a 90 = -l 

33 3*1 

/W = fl l9S -fl 2 =(fl 6 ) // = -/ and ft 206 = rt 204 /= (ii 6 ) a 2 - + « 2 

Required sum = 1 — 1 +1 — 1 + 1 — 1 — a‘+/ = 0 


35. (a) Given, x + y + z =0 

xyz 

ExpKSSi0n = (.♦,)(,«)(**!) 


... w 


_ xyz _ 

j(^7 +2 ). 2 )j( J(+y+ z)-,)((x + y + z)-y| 


xyz 


... (i) 

in) 
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(0-z)(0-x)(0-y) 


[from (i)l 


*£ t 
- - XUZ ” - 1 


















30 


E tia'ii* ® 




Emm first htfO raf* 0 ' 



10 )= 1 (lUf +4y-10) 


I 


or* Jr + 3y " 7 
putting* ^-?-3y (n{i) ' 

37(7-3y)“ 58 y *~ 79 
or, 259-Illy-5% = " 79 
or, 338= I69y 
or, y = 2 

Again from (iii), x + 6 - 7 
x = 1 

.\ x + y - 1 + 2 = 3 

37- (tl) From I and II term, 

2x-3y + l x + 4y + 8 
2 " 3 

6x - 9y + 3 - 2x + 8y + 16 
=s* 4x - 17y = 13 

From I and HI term, 
x+4y+8 4x-7y+2 

~ 3 m —s 

=* 5* + 20y+ 40-12*-21y+6 

7x - 41y = 34 

Solving equation, (I) & (jj), J = _ 1 , y = _ 1 

•*■ x + y = -l_i = _ 2 


I 



*'3(i-c)( c -n) (# -, b) = 3xyz 
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... (i) 


... (») 


v* 


(,t1 


t * z X 1 +.»■'* 2 *‘ .t' **' l {*' I n) 

( 2 l 2 ) 7 -i( 2 i 2 ) t 2.1 


■- li) 

4.1 7 - Hx 

1 4 2;v J 1 2i t 2x 


lx 1 - 4.r 

t 4 2(*' t 2) 4* 


2(2x ) - 4 

be 0 

*•* tii) 

. 1 2* • 3* ~ ■ 1' 

40 1 „ J 

j 

(iH) 

2 = 3 ■ fry * 

6 - k / 


1 1 -A 



> 

I 

X 

-*C 

1 



< *' » 2 2*> 


2 t< 1 h 


1,1 A 

„ * -* 

- H-4 

^ | + y + z “ 0 

_j_i.i_at±£ 

4i. fc> v *+y _ * y~ *y 
~ (x + y) 2 = *y 

- Jr * + 2xy + y 2 = *y 

=* jr 2 + jcy + y 2 = 0 

a ^-/^(x-yXj^ + xy + y 2 ) = 0 
42 (b) V tf 2 + b 2 + r 2 = nb + be + ca 


|(fl-b) 2 + (b-ef +(c-a.)}=0 


1 

2 


-» a =z b = C 

a±c . a + tf _ 2 


43. lb) r~2 


a 

2x 


2x 


3 x 2 - 5 x + 3 " x ( 3x - 5 +|) 3 (x 4)-5 

M. (d) v x 4 + -7 = 119 

X 

x 2 + ■4-VTI972 =11 
x 

••• x-l-flM-3 

Hence, x 5 - ^3 - (3) + 3 x 3 = 27 + 9 = 36 


2 _ 2 . _ 1 

= 3 - 5-5 " 10 - 5 
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A 


~i + 7 

(v-.v)-(->' t '/) 




I 

I 


*y / V V 

<* fM 

2 

M jy 
<W T6 "12 
16 _ 4 
** 12 3 

- 17 . {d> We know that when x + y + 2 = 0- ^ ien ' v f U * y 3r J^ 


2 i f Jt ^+y 3 + r 
; +1* + iy “ ' xyz 


3rv2 

m *yz “ 3 

t). (cl .r 1 - ;ry - ary 2 + y 1 

= ,r> + jr> - jJy - xjr 2 - (x + y>’ - 3*y(* + y) - x^x + y) 
= U + y) 3 - 4*y(ar + y) = a 3 - 4b 2 o 

1 <* >v (3<T + ] ) 2 + ^-l) z + ac^3) 2 = o 

=» i 

3« = -i 

6-l^o 
2c - 3 & 0 

** 2 c =3 


I 

I 


•** 3(1 + b + 2c 
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*“ X + 1 + 3->a 






t>/ 


r ‘VL 


OJ 


* + y = jry 

On cubing both sides, J + y* + 3xyU + y) _ 

- 3 ^ 3 -r 3 -^ = 3 X3/ ( J . + y)i=3 x l =3 


* V 


_|_ 

51. 2* 2 + 5x + 2~ 


JL 


j(2* + 5 + 2) 2 (*4) 


+ 5 


1 

2f + 5 


According to question, -, I 

=* 6-21 + 5 


r ir J 


(Lot X -*- 


+ $ = I) 


=> / — *> 

W-i 

v U -^) 2 (fr“gf (c-flf 

52 ' (b-cXe-a) (a-fr)(c~,j) + (<i-fe){fc, c ) 

= fr-fe) +(fr~4 + (c-flf _ 3(g-ft)(fr-c)(c-a) 
(fl-&)(6-c)(c-«) (a-li)(ij-c)(c-d) 

[Since (a - b) + (£ — c) + (c — (?) = a ~ b + b - c + c - a = 0 
{a -bf + (b- c ) 3 + {c-a? - 3 (a -b)(b-c) {p-a)] 

1 


53. (b) 3x + 2 ~: 


= 5 


or, if 2 **!*) -5 

<* 2* + £ = f 


Cubing both sides, Sx 3 + ^3 + 3^2x+^j ” 


1000 

27 


or, 83 P+ — 7-7 + 3--T-? 


10 2 1000 


27x 3 "‘' 3 3 27 


or, Sx 3 + — 

27x 


1000 20 
3 ~ 27 "3 


1000-180 820 ™10 
* 27 “ 27 _;HJ 27 
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54, tbi (rt -3) 3 + (ft- 4) 2 + (c-9)2 = 0 

is possible only when each of (a - 3J 2 , 4) and (c 9)2 j s ^ 

=* i?-3 = 0,&-4 = 0 ,c-9-0 

a = 3, ib = 4 and c = 9 

Hence, Vil+fr+c = */3+4+9 = ^ ^ 

55, (c> Average of x and j = A4 



x + 


_ 



M 


=s r + j = 2A4 

Squaring both sides, (x + ^) = (2M)“ 
=* ^ + 2‘A-y =4M 2 

^ x 2 +-U2-4M 3 


jr 2 + ™ 

Average of x 2 and 4j = — ~ 


2(2M a -l) 


* 2M 2 — 1 


56. (e) <? + b 2 + c 2 = 2{a-b-c)-3 

or, rt 2 -2fl + l+ b 2 + 2|j + i+ c 2 _ 2 c+I=Q 
or, (a-I) 2 + (& + l)2+( c+1 )2 = 0 
ft is possible only when, a = 1, b = - l, c = _ i 
Hence, 20 — 31? +4c =2+3—4—f 

5^- fb) v * & + c _.q 


tiien, 


4jLg] ^(l> + c)+(a + /,) 

(«+6)(b +c )(t+o) 


f ± ^±£±a±b_ 

\«+t 0(M(c+a) 


I from f| 
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2 a + 21^+ 2r 
+ , ^J(/j + c)(r4 tt} 

2 ( 41 + b + e) 

= j-_ _ 

(ff+ bj{ft4 C J| c+(f j, 

58. id) Given expression - 5x* - 4 *,, + y* - 2 * M 0 

°* 4x ‘ - 4 *y + y* + x 2 - 2x + I 

■* ( 2 *-'y) 2 'M*-i) J -o 

It IS possible only when Zr-y -0 , im | * _ | , () 

*** * * 1 and y =* 2 

jr+y=al 42 = 3 

59. (a) x + y + zm b + c - 2 a + c + a- 2 h + a + b - 2 c 

**> r + y + zn D 
=> x + y = - a 

Now, X 3 + ir - z 2 + 2xy = (* + y) 2 - z 7 = (-z) a - z 2 = z 2 -z 2 ~ 0 

60. (cl Cy - z) + <z-x) + (x- y ) = (] 

If n + t> + c = 0 then a 3 + b 3 + c 3 = 3di?c 

Hence, (y - x) 3 + (z - x) 3 + (x - y) 3 «= 3(y - z){z ~ x)(x -y> 

61. <c) v x = 2-21 + 23 

=* x-2=2§-23 
Cubing both sides, 

x 3 -3x 2 x 2 + 3* *4 -8- ( 2 ^) -(zi) - 3-2i-23(2l-25) 

10 x 3 -Sx 2 + 12x-8-4-2-6(x-2) 

+ 1 2x —8 = 2 — 6x + 12 

=> x 3 — 6X 2 + 18x + 18 = 2+ 12 + 8+ 18 = 40 

62. (d) fl 3 + fr 3 + c 3 — 3fl£>c = 0, if rt +■ b + c *= 0 

a* — b? — c 3 — 3<?bc — 0 
^ a - /> - c - 0 
=* * = fc + c 

63. (b) v r 2 - 3* + 1 = 0 
- x* + l~3x 
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1 


Sijihiring Itnlh injtlrf*. f.v 3 t I) 1 = (3.v) 2 
-» .\ A + I + 2.x 1 - *Av‘ 

-* tV 4 f 1 *• Zr 3 

N,»v, T'tJ, + -I 

Wa . 

3(7 “ t) » 3 x 6 = 18 1 


Wl v 2jf+^r=5 

^ &rl±i c 
Sx m ° 


Nmv, 


&v 


*. fir 2 + ] ^ IS.t 
SSL 


C«‘ + 2(h‘+1 - ( to 2 +1 ) +2ar 


5y 5r t 

TBxZm - 35x ~ 7 


{ffti 



r Wv "' + 5r4-« 

- ( "'"’ )+ ii7r2-4-2.2 


“m 0^ 


Squaring bothAida$ - 2)2 + -L* 2 / B \ 

(m-2) '\m-2j-* 


=4-2-2 

(m-2) 

feA * « v * 2 = ft + c 

"* *r+ /^rt + / J + c 

"• «( tf +l)-* + * + l? 

(« + 1) = ***** 

' U 

=> -—1—- m _ (1 

(rt + lj tt+h+c 

Similarly, ^=,£ + 0 

7- V.. A 

*+l rf+fr+c ande»=i tf+ ^ 

J,. C 

c+1 a+b+c 

' -1_ 1 1 

«+i“ + rt+T + ?vr s *;HE—+—J l_ c „ , 

1 rt +*+c + — = £±k±c , 

* +c fl + *+c - a +b+c 1 
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3 + 1=4 



n*. v *r + ft* + 2ft + 4a + 5 = q 
=» + 4il +■ fr 1 + 21t + 5 - (J 

*» <** + ^ + 4 + ft 3 + 2ft + l -, o 
=* (a + 2)* + (ft + 11 r = o 

It is possible only when, n + 2 = 0 

=> a = -2 

and ft + 1 = 0 
=» ft =* — i 


a^b -2+1 -1 I 

" a + b *- 2-1 "~ 3~3 

(,*». (c) Let each ratio - k then 

x = A- (ft -c)(b + c-2fl)-k(tr~ir)-k 2n (ft -r) 
y - A* (r - a) (c + n — 2ft) — A' (c 2 - *r) - Jt 2ft (r - a) 
z = k (a — ft) (a + ft - 2r) — A (a 3 - ft 3 ) - A 2r (a - ft) 


Adding, a - + y + z = 0 


70. U) From componendo and dividendo 


fjr 3 -i-3r) + ! 

(3a 2 +1) 

1 189 + 61 

(a 3 + 3a)-I 

V+ij 

| “ 189-61 


3 

(x+lj 250 125 

; 3 " 128 “ 64 * 

U-i) 



or. 


x±l 5 
JT-1 "4 


Solving x = 9 
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\ 


r * *V♦yy + vV - *V • yV > 

■'V f yV'-2.v/ty<| Cl 

l v(| - vjO 2 - 0 

JTtJ ■ 


U> ‘/,C f fl±C±£ 
I’ d / D + d + / 


(ftttio 


P ri >f t f 


Kadi ratio = 


A+y+: 


"/if 


<« / 


( 2 * + y + :) + (x + 2 y«) + (, + y + 2 r) 




.v + y + 


_ = i 

“ 4 (x+y + z) 4 

'*< (d> « + |> + f = 0 
■» fj + ft = -r 

Squaring, u 2 + lr + 2ab = <r 


or, a 2 +■ b 2 = <r - 


n 2 + b 2 + r 2 


Given expression - V^—^ 

r 2 ~<ib 


Ifrum c ytl ' Uii 


-2 


^ c 2 — (?b 

X _ 2 (c 2 ~ afr) 

(r-flfr) 

^^ 74 ' k> x^+Sy* + 92 a ^4xy-KLtz^O 

or, x 2 + “iy 2 - 4.vy + 4^ + 9Z 2 -12x2 = 0 

or, (x-2y)‘ + (2y-32) 2 = 0 
■’* * -2y = 0 

*• 2y*-3s-0 
*° * = 2y = 3s 

75 ' <ei Given expression 

+ " V + »** - ** - 2*r •- 2pcd + *1 * ^ + d : s 0 
or. (fa -2pn b + H) + (pV . 2p( , c + f2) + y 

or, IP’-bf + tyh-cf + lpc-dfzQ 

n is possible only when. - » = 0 , pb - f . 0 and pc -a = 0 

or ' P "SiP* | andp= ^ 

4 _ c d 
■* 0 ~ 6 ^ c 


^ ,0 n fijj 
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t.i) We know th.K. 

(i, i b t rV 1 it 1 * ft 1 + f 1 + 3 U» 4 <*)<* ‘ * ''1 

A <30)* fl- 1 ♦ tr' + f 1 + 3 * 10 * 20 * 30 . 

(.,. f, + r t f 4 u Ml + ft - U> t 20 + 30 - « + h + c - 30) 

,!* 4 ii* 4 I' 1 27000-3 K 10 * 20 * 30 

27000 - 18000 - 'KMX) 

77. lo) Wo know that (« + fc + c>' = . ) + *’k ) * W ^ £ > <c + " K<i + W 
,, 2,v < 2v +2z ■» J> 4 ** •»•(■ + #i + n + ft x + y + 2 = 12 t f 

(.v + if + r) 1 i/ 1 + |i' + r 1 + 3(2.vH2y)(2z) 

... rt 1 t f t -' * (.v +■ y ♦ z) 3 - 2*ktyz 


.. (i) 




«» 




7H. 0») VVt* know lhal, n + ft + c 0 
»» (r' + fr’ + t" 1 - 3rtfPt' 

but, n + ft + * “ 0, ft - - (■ #• c), c - - (rt + ft) 

1% from (i), (r 1 + I* 3 + c 3 - 3n K« + f » H« + ft)) 

^ 3o {« + ft) <c + a) 

7*1. <c> Ifrt=x-yib“y-zand C = z-Jf then 

ll + fr + c»x-y + y*** + *"' 3C “0 

/. <r' + ft 3 + c 3 - 3rtftc = 3(x - y) (y -*)<*- *> 

n «> (of. + oc + «)*- «V ♦ IW + A* ♦ » * **“ + to 

0 r, 0 « a^h 2 + + cV* + 2flbc (ft + ** + 0 

0 = tt 2 b 2 + t^c 2 9* c 2 /? 2 + 2;>fj 

rt 2 b 2 + f^c 2 + cV «* -2pq 

81. <c) 49c 2 + 9 (fl + bf - 42(« + b)c = (7c - 3 (it + ft)) 

= (7 x 8 - 3 (89 - 69)1? 

= (56 - 60^ t=(-4) a = 16 

82. (c) x 2 + y 2 + z 2 - 2*y - 2w + 2yz = -y - 2) 1 

= ((f + f + s- r-s + P'P^‘I“ r ' 

= (-r) 2 * r 2 

S3. <d) (x + y + zJ , -* 1 +/ + *’ + 2(x !' + , * + “ ) 

or, 10 2 = 60 + 2(iy + y2 + z *> 

= xy + yz + z* 

jLh 

or, xy + yz + zx » 20 
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84. <*) <« _ M)» + («rf + *rp - *V + ^ rf2 - z * eW + + fcV * W 

si/r 2 (r 2 + ^) + /l 2 (rf Z + C 2 ) 

«/x 2 - 2 + ^*2 - 2(<^ + b*) f v 


fP 


-2*1—2 


-c- #■ 




85. (c) Let jr-d = p,*—&=? and Jf 

then, q-p=p-b t r-q = b-c r p 

Putting these values. 

Given expression - pq (q ~ p) + ^ fr“P) + rp (p — r) 

/_ _> «v„ -1 



Given expression = pq (q -p) + q r (f~p) + *V (p — r) 

= - (<7 - p) (r-p)(p-r) 

/See result 7 of t h 

~-{a-b){b-c){c-a) % 

C ■•‘i-b = q-p,b-c^r-q andc 

P-n 


+ .ti/ - — £ 1 

* 




V* a-o-q-p t fl - r = 

=,2 ( Jf y + j^) 

’*{(- rt *)(y+y)+(x-$)(y-l)j 

= 2 f2»*2c + 2^2f/J 

* 2 (flc + 

t7 * 4 

1 r + 2** + i ^ 

„m + 5 , { +,+ **>c*- | + i_ ;t3) 

-*•*-* J ” 

U ~* + *>(** +2 * + , J) 

~(x 2 '-x-hl)(i "**(**-&+1) 

a = (x2 -* + ihx 2 2 {x *"* z * i} 
0,o ' ,e 8iven 

1 ,s not a facto,. 
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-I* 






P.irtf 


-a s 


P-r) 



,* I lirV’ * b* <i 4 - 2irf> 7 ♦ ft 4 - 'Wfr 2 

**' |Jl * tf-tw-v+r 

(«* -1> 3 - 3«b) {*r - b 7 y 3flb) 

|M .* - *• * <»' * »* -** 

a * 4 /»* (d 2 < h 2 - ^^(d 2 + ft 2 + 

a \*^ — » a 2 4 b 2 + V2ah = x+/2v 
*»c S-tlf-fcab 

g(j <di Civ«*V *- tf + b 


(rt + b) 


fr 

y a+h 


(fl + b) 


x 2 a 2 


y p 

r 1 + y 2 a 2 + fr 2 

By componendo and dividendo, *2 _ y i * fl 2 _ 


or (b> J- 


(p+«) 

M 2 

By componendo and dividendo, 

x-y (p* 1 ?) -(p-*f) 4pq 


M 

p 2 +<j 2 


92. (a) x + | = 1 


x-l = 


x 3_ x 2 x 2 (x-l) jj_ 

Now, 2 „77 " / xl + x 


jr+ x+a 


(»i)- 

a , , a t _ £*..4 

putting x - 1 = j and x + x » i 2x 2 


xv y 2 

93. (a) v a - x + y f b m T+z ^ c= y 

*+y i x+2 i 
■*■ ~xy~ m a* xz b* .V z c 


Scanned by CamScanner 
























12 




Lucent's SSC Higher Mai hematics 

or > | + 

•'• (y + x) + (z + *)-(l + y)4 + i-7 

or 2 bc+cM 

° r ' * abT~ 


or, x - 


2 Ac 

hc+ca- nb 


94. (c) HCF of expression - (a + 1) 

LCM of expression = a 3 + (r-0- \ = (rt + 1) (fl + 1 Mfl — 1) 
First expression - a 2 -] =(a-l)(rt + l) 

We know that, 

„ . . HCF x LCM 

becond expression - —-;— 

First expression 

{a + l)(fl + l}(a+!)(«-]) , 

= («-i)(a+i) 

(S-'(c) (i4) -x 3 +^+2 

I ,Z 

=* 1*4)-P+2 

=» *4“'/p+2 

“<^>*-3(^2) 

= (^2)((^2)2^3 ) 

= Wp + 2)(p + 2-3) 

=<p~n<lF& 

- rt , _ ° + c ~ 0 then 

t2ab + 2fee 4- 2ca) 

jL+i 




'** (i) 




£±£ ■8^* 

Tv*»+2^,25) 

„l . a + P * {i * * * 2 + c J ) ( fr °*n equation 0 

3 <fl 2 + fe 2 +P*)“3 
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Algebraic Identities 

Given jr 4 + * J -4ar I + x + J=0 dividing by Jt 2 
+ x-4 + 2 “^ 

X 



y 2 + y - 6 = o 

Whi<-* h is required expression. 


43 


{v 


if =x + 


{ c ) Given expression, 

= (2 + 1) (2 Z + 1) (2* + 1) ... (2 M + 1) 

(2-l)(2H-l)(2^l)(2 4 tl)...(2 M < .l) 

(2-l) 

** (2 2 -1) (2 2 + 1){2 4 + 1) ... (2 H + 1)(2 4 -1)(2 4 + 1)... (2" + X) 


= C2 64 - 1) (2 M + 1) = 2 528 - 1 
99. (a) first polynomial 

p(x) = X 5 + 3VV + Zry 2 

= x (jr 2 + 3 xy + 2y*) = jc (jr 2 + 2xy + xy + 2y*) 

= *[*(* + 2y) + y (x + 2y)] = * {* + y) (x +■ 2y) 

Second polynomial 

= x 4 + 6x*y + Sypy 2 

= x 2 (.v 2 + 6xy + Sy 2 ) - x 2 (x? + 2xy + 4xy + Sy 2 ) 

* [x {* + 2y) + 4y (* + 2y)J = x 2 (x + 2 y) <x + 4y) 

/. HCF » x (x + 2y) 

OO.(a) v pqr = 1 r “P _1 <T l andr l «p <7 

Eliminating r from given expression, 

1 1 1 

Civen expression = y^^pT+ ] + ,j + M + lt( ,-y' 4 l'" 

q _ 1 . 

— +1 + 1 + <1 + Ptf PQ + ^ + ^ 17 + + 
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10I.UI v x + y + z-* 8 


'nt'$ S^C Mathematics 


w ■ 1 T . ¥ ‘ .»>*2 s-2s==0 

, :f_ ( 5 

102.U) ^ = y t = jr + y + Z 

^ _ 

=* i + y + z Jf+l 

Similarly y+pr+y^ a " d Z + 1 T+y+Z 

. -r^+rFf+z**#^ 

* j+1 y+1 - +1 

MVUbl V p + fl + (-r) = 0 

... ^ + i-r) 3 “3pq(-r) * 5 X (-30)«-90 

(Recall thatfl + & + C = 0^^ + fr 3 + cJ = 3 


H^ + 2 


10i 





T*- \±xt±2x* + X z - x*_ -2x 2 -x _ x* + x A +x 3 ~x 2 -r~\ 
* — 7^1 " *-i 

;r ; tr : + x+ l)-l(jr 2 + .r + l) (ar + jr + l)(.i 3 -l) 

’ (x-l) ” X-l 

_ {x : + x + \)(x-\ )(x 2 + x + \) - 

(*-l) =(ar £ + x + l) i 

Required square root =* ^(i 2 + j + l) 2 = x 2 ■»■ * + i 
Second method, 

v *^+#+« 2 + x+i 

Gi^ expression,« x* + *3 + ^+ x+x+ ^ + ^ + ^ 

= a^ + ^ +2*^ + 21 2 + ^ ^ (jf2 4. x + jj2 

105.(b) - **± 4 _ 1^4 . |_.j 

* 4 + 2 jt + 2 

- 

(x ♦ 2 x 2 + 2 ) 

~ -2J* 1 + 2 
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*■»[ M 


-1. 


i 


Algctbrnic 

Given, *+*-#' 

- (**i) -r 

y* ■+■ -^1 + 2 " | J * 

* .V' 

x J +. 4j = jr - 2 

' V' 

„ /**+£) -^-2)* 

x* .t*’+-j + 3(i'~+-^j|- 2) 

~ r # + 4 +3(;r-2).p , '-8-6p 4 + l2p J 
„ x t *-\^p"-6p^*9r-2 


45 



|07,k> Given 


= ( + j + (j 

.(•4i!)’.(>43f ,(£+!!)' 

(v x + v + z = 0, =* x + z = - y etc) 

= (t) + (t) + (t) =y 3+ e+* 3 

= 3ryz ('■' if n + fr + c = 0, then <?* + + r 1 = 3fll>c) 

- f-—-*- F.xercise-lB t^ £r, ^ 

1. iffl+^ + 1 =0 then what is the value of (<i 3 + b 3 + l - 3flf0 ? 

(a) -1 (b) 1 (c) 3 Cd) 0 

ISSC Vet-12012} 

2. If x= (O.OS) 2 , v = —^“5 and z = (1 - 0.08) 2 -1 then which of the following 

y (0.O8) 2 

relation is true ? 


(a) y < 2 < x 
(c) y < x and x = z 


(b) z<x<y 

(d) x < y and x - z fSSC Ticr-I2012} 
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TTuTTTT 


X II .' , J ■ 23t!<en 


what is the value 


of 


M) 


<*1 


-3 


(b) 3 


(0 7 


(d) -7 

/*t 'Ver-lto 


4. 


t!u . n what is the value 


1.7 

of/+ p ■ 


(a) 113 


(b) 129 


(c) 123 


(d) 126 

ISSC 7ie N3l 

l at is the value of 2 (fl 2 + h 2 ) ? 

S. Ifn +1>-6, a- ^ = ^ then what u (d) 10 

(b) 30 l ; {SSClle,.,^ 


(a> 20 


». If 2 a-? + 3-ft then value of | 


(c) 40 

« 3 -H is - 


CM -f 


, v i& 

(c) - 7 


(d) 


it. 

(a> 5 W-8 " ' /SSSCHer-/^ 

7 . if factors of a- 1 + (a + l)x 2 -(b~2) x ~ t ’are(x+ 1) and (a:-2) then va ltl€s ' 
of a and & arc respectively is— 

(a) 2and # (b) land 7 (c) 5 and 3 <d) Smd_^ 

of (*-j) 

(c) ±3 


201% 


N. |f x is real and x 4 + - 11 9,then value 


is 


(a) ±4 


Cb) ±9 


I **. If r 1 + y 3 = 35 and x + y = 5, then value of | J + ~ jis 
(a) | (bj | ( c ) § 


(d) ±2 


(c) f 


(d) 


io, if , ** L _ y 1 __gL_ - , „ x 

‘ Ay+d rc+<ur- flJC ;^:-l, ^en value of „f ? + r L + , 

j « ’ r ■* fj + y C 


fSSC rivr lMi: 


(a) - 1 


(b) 2 


(c) 1 


y 

<d) - 2 


c 

+ z ,s 


is a perfect 


»• Value of a and b (0 > n i,, „w , ISSC Tlrr-IM: 

cube is ° 6 (a =• 0 , 1 ) < 0 ) for which Sr 3 - njr 2 + 54 * + {, j, 

<*> <i^12,1> = -9 

(C) « = — 2 7 (b) a* 36,fi = -27 

12. If, * ^ (d) * = 16 , fa =-9 /SSC^-rf 

fl+ft' men value of x+26 

(a) 0 fM . ***** is 


(c) 0 


(d) 2 


/KSC 77er-/^ : 
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i) 


,7 


f&CTfer-rsojq 


u J 26 

fSSC Tivr-t SQj^i 

>? 

} 10 

{SSCTte+l 20jq 


I s 

fSSCner-t 20121 

.2) then value* 


3 and 7 

fSSC Tler-f 2012} 


±2 

/55C 77er4 2012} 


3 

/SSSC Tier-J 2012} 

c 

: + z 


is 


-2 

f$$CTier-t20nl 

is a perfect 


fSSC Tier 


12012} 


AtKtbmk Idvnlldcw 

. 3 . If a * b + ^ “ & lhcrt valuc ol (« - 4 ) 1 ♦ <*. - 3 ) 1 * < t _ i y* _ 3 {„ - 4 ) (I, _ 3) 

* 

(a) 2 <W 4 (c) 1 (d) o 

lt*h( T» f'!3iil2l 

]4. Ifx - Vff + ^t»y “* “7g' then va lueof x* h / - 2jtV in 

<b) 2a (c) If) 


(d) S 


/W* Ywr J 2D)2] 


w| 


/SKC /Iff-/ 2WI2/ 


(a) 16 

15. If 5a + i * 5 - thcn value + 2^2 i» 

c) ¥ » ¥ « ¥ 

16 . if a +1 + c = 0 - th cn valu e of ^ * jJ) is 

(a) 2 <b) 3 (c) 4 

/5SC 7Jrr-/ 2012/ 

17. If a, b. c are rea I, fl 3 + & 3 + c 3 = 3nbc and a -t- i) + c * 0, then relation between 
a. If, c will be 

(a) a + b = c (b) it + c = b (c) a^b = c (d) b + c-« 

lSSCTwr-12itJ2l 


(d) 5 



IS. 


If 0 - + -4 - 98 (a > 0) then what is the value of a* + \ ? 


(a) 535 


(b) 1030 


(c) 790 


(d) 970 

(SSC Ticr-f 2012 f 


v 4 , X 

1 V 


19. lix + =5 then what is the value of ■ 2 ^ ^ ? 

(a) 70 Cb) 50 (c) 110 


(d) 55 

fSSC Tier-12012} 


20 , If a 2 + 6? + c 3 = 2 (a - b - c) — 3, then what is the value of 2a - 3b + 4c ? 


(a) 3 


(b) 1 


m 2 


W) 4 


21. If 2x - T -6 then what is the value of r 2 + ? 


(a) f 




w ¥ 


(SSC Ifcr-120/2/ 


(d> y 

Ike Vir-120121 


2Z Jf ( 5*2 _ 3y2) ; = H : 2 then what is the positive value oi p ? 


(a) § 


(b) | 


M t 


W> 5 


(SSCTier-l 
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(SSCTier-l 2012} 

23. U ax + fey = 6, fex - ey = 2 and x 2 + y 2 " 4 then what is (a 2 + b 2 )? 

(al 2 fbl 4 (c) 5 W) 10 

[ ) 2 W 4 f SSC Twr-l 2012} 





14, liiT* ll then what i?i l ^ u ' x ‘ ,ll,L (rt + 2^ 

it * 

(O 3 '•■ 


f.O <3 


(W 4 


W) 2 


25. ll a 1 - ^ 5*3 .tint a - 1» 2 1,H ’ n V ' lV i c ) 

1.0 -12 00 at w 


is I ho value of (fl 2 + |r) ? 


18 


W) - 10 


/SSCr »'^ 


2b. h it t l 1 llit'ii w' 




.. .vhnt isthcvalueofff * 

* T , M 5 (c> -1 <d) 4 

00 -2 00 - JSSCt?,.^ 

x c ,«.4 fi* - ti) - 1 then what is the v-u. ^ 
27. If (* - M \ O’ - ^ - 5 and Ct ' V *'^ „ 

*r' + f' 1 ' + r' - -IjK > 

«a> S" ») 203 (O 10.5 «) 1M 

ISSCTI^I^ 



(b) 20.5 

Tf - 

is li i 2i and y = 


, then for what value of f,_v — y is correct ? 


la) ^ 


l 


(b) - i 


(c) 3 


(d)-l 


| !sSC Ticr. l3 fa 

2*. U r and y are two real numbers and x + y - 8 , then maximum vaU, 


.vy is 
la) 16 


(b) IS 


(c) 12 


An$vver-1B ]] 


(d) 15 

(SSC Tipr~t2$£ 



I. (d) 2. (b) 3. (b) 4. (a) 5. ( c ) g, (d) 7 (bl a 1 

9. (c) 10. (c) 11. (b) 12. (d) 13. (d) 14 ( a , 1S ... " ltl 

17- (0 IS. (d) 19. (d) 20. (b) 21. (a) 22. (b, 23 h! ^" 

» (b) 26. tc) 27. (*) ?8. (b) 29. (a) 24 ' 14 


, / 


r Explanation 

l- Id) *.■ a + i, +. c q _3 ^ 

0^ + tr + c 3 _3nlic = 0, herec-1. 

2. <b)i=(i, 0 08 ^ 

r -0.08-1) (1-0.08 + 1) 

^(-Q.08) (1921, „ 

a negative quantity. 


v *=*(0.08? 

V y =» — )_ 

(O.Ofif 
Hence, z< x< 


"•* 0 < a: < 1 
*'■ V>1 
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•r-t 




oj 


f t 2} 


:r-l 2012} 
alue of 


'r~l2U12} 


8. (c) 
16. (b) 
24. (d) 




4. 


Algebraic (di-nliti««. 

lt>> Trick, if * - X - * ,h<m ** + ^3 = * 4 * 4a 3 * 2 

According »*» question, n 4 + 4a* + 2 = 23 

or* a* + ‘1« 2 - 21 0 

or* (i 4 - 3 a 1 + 7 a *—21 =0 
or, tflr 1 - 3) (n 2 + 7) = 0 
or, fl 2 *= 3 
, \ 2 
\*-J) -3 

u ) Trick, if*+ J-3 then * 5 + 4-fl 5 -5« 3 + 5 ( i 


X i 

Hero* *+ x “ J 


5 + i_35^5x33 + 5x3 

■* x 

= 243-145+ 15 
= 243-130 - 113 

j (c) (jj +1) 2 + ( a "" ^ + 

2^ + ^) -40 
^ + tr = 20 


6. (d! 2 


H) 


+ 3-0 


1 +3 
a-a m 2 


1 27 

Cubing both side, a 3 -^ - 3a 2 a + ' 38 ^ " "T~ 

or, 

or, « 3 -^- 3 (-l) == i Z 


~w 


i . «* + 7* It) 


3 1 =9 27. =63 

or, a - 5 - 2 8 8 

-63.,.+a+M„=# 


n J --H +2 “ 8 J+2 ” 8 

fi 


8 


7. <b> Given expression - x 3 + (« + 1 ^ ^ 6 

, _ 1 in ri x — 2 are its zeros. 

* + 1 and .r - 2 are its factor, then x - -1 

putting * *-1,-1 + ( fl + 1) + * 2 
or, rt + b — 8 


Scanned by CamScanner 
















50 


I 


„it* SSf l«l! lwr 


-r . 


pulling 


iX = 2,K + 4{iH l)- 20 ' 


- 2) <* 


it 


% 


Solving l2)l a 


U- 7 


i C ) v 1 + y 3 * 35 

Tt iC 

- Or + y) U* - *» 4 * ‘ ‘ 

^ 5 Ct 3 - xy + 

— r-xy + y 3 - 7 

or, (x + yf - 3*.V ^ 7 
or, 25 - 3 ry - 7 
or, 3xy 43 


<V * * 1/ 


or, xy 


11 .£**.? 

V + „ " VU h 


x T y 


xy 

2 


,2 


to, k> From ^ + ^ “ cz+** “ ax +Py 

x 2 ^ fry + cz, y 2 = cz * <W* z 3 = n,v t by 

, fl ^ b_ + —C_ 

Given expression - + fr + 1 / r + z 


-ti) 


« xi + ^ 


X * + - 

a+x x b+y y c + z - 


x 


fix 


by 


cz 



= 2 + 1 2 + 2 

fix + x by + y cz + z 

» - ** . fy cz 

uc + by+cz by + cz + /?x cz + ax + by 

Putting value of x 2 , y 2 , z 2 from (1) ■ ** 4 ^ + cz _ 1 

; ox 4 - by + cz 1 

. <b> ftr'-n» + 54 * + b = ( 2 ,y»_ 3 .( 2 *)»(^] + 3 ( 2 ;( )( 3 j ! + fc 

Clearly ^ = 3 and b = - 3 3 
or, a^36,b = -27 

M 


12. WJ x 


fl + fr 


fl + fr 

**-*» 


%' «jmpononrfo .um/ </jVidem^ 
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uo 


T f u . 5) 


•** (0 


'efldo) 

...» 


AH^ n “ « + b' 21* 

# + 2t m M±JL ±t _ 3 n + b 

or, i-2^ 2it — o — l* 


Adding < 1 > and t2 >* 

X±jg + t»*a)-< ja»M 2(b- fl ) 

b *q * —— ^2 

tricky approach. 

putting a = 1, b = 3, x — ^ -*^*3 _ j 

x + 2a , J + 2b 3+ 2 _3-t.fi _ 

.V 7TS + x-2b"3^3TS =5-3 = 2 

f 3, <d> +b+c=8 

^ (a -4) + (fr-3) + (tr-l) ! =8,4_3_ 1 ^0 
-.* x + y + x ~ 0 
» x 3 + y 3 + z 3 - 3xyz - 0 

putting, x = a -4, y ^b~3,z =*c-I, 

(a - 4) 1 + (fr ~3p +■ (c ~ Ip-.3(<t - 4) (b - 3) ( c -1) = 0 

14. (a) x 4 + /-2*y = (x i -\p¥ = ((x + yX*~y)P 


•■ ni) 


= 1 2 ^®j =* 16 tv v + y - 2 v a and X - y = -^) 


15, id) 5a + £ =5 

- f(*+£)-5 

o 3a + ^ = 3 now squaring both sides, 

1(i fh> fl 3 + fr 3 + c 3 3dfec 

16 < b >£+« + ^ = flfrc * abc * 3 

(v n 4 !» + c = 0, ir* + fr* + c 4 - 3abc) 

17. (c) a 3 + b 3 + c ) -3abc = (a + b + c)\ Ua-bf + ib-cf + k-af-O 
v a + 6 + c * 0 

' (a-b) +(b-cf—(c—a) }-0 
It is possible only when (a — 6) — 0/ b - c = 0 c a 


1 

2 


■'* a = b,b-c,c-a ■ or ,a = b = c 
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18. (d) ir + -4.QS 
<r 


“ (‘>+^-*‘■3-98 

2 

=> (u+|)-1C0 
=* a + | =* 10 

Now, tf 3 + ^ * (*? + ff )'' — ti { a * ) 

= l0 3 -3-IO-1000 - 30 = 970 

* 4 +p ^ + p) ** + p 

MjUiM 

(*+x)-3 

5 3 -31-5 no «. 

" 5-3 * 2 - 55 

20 i (It) Given,jr + A r3 + e 2 -2a + 2fr + 2c + 3 = 0 
or, (<r-2d + I) + (fr 2 + 2fr + 1) + (<r + 2r -f1) = 0 
or, - if + (b + l) 2 + (c ■+■ I) 3 = 0 

ft is possible only when, a - 1 = 0, b + 1 = 0 and c + 1 

a = I, = -1, c = -I 

Required value- 2tf_3& + 4c = 2+ 3- 4 ~i 

21. (a) 2*- == 6 

- af'-ij-s 

Squaring, **♦ j£?-2x£.9 


or, jr 2 + —i 


I6jt 2 


■9 + 


1 19 
2 m 2 
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tl. 



If 




ii 
T m 2 

then St - 



II 

2 


on 



11 

2 


OT, 

an 

on 

on 


lor-6 = Uf 
XOt 2 - ll f - 6 = 0 
t 0( 2 -15f + 4* - 6 = 0 
5f (2f - 3) + 2 (2t - 3) = 0 


Since | is positive. 


( ” y 2 


23t <d) ax + fry = 6 and bx — ny = 2 

Squaring and adding, 

+ Tnxbu + fr 2 * 2 + (i 2 !/ 2 - 2feray = 36 + 4 

or, (^jr + bV + ^V + oV = 40 
on (a 2 + + = 40 

on (a 2 + f^K* 2 + /> = 40 
on (^ + b 2 ) x 4-40 

on d 2 + ^ 53 1^ 

24. (d> Adding 2 bolh sides of the equation « + ^2 “ « 

a * 2+ J^~ 2 t 3 

Cubing, (a ♦ 2f + 3fe + ^ik)* 9 ^ 2 ^) + (^ ' 8 
or, 

or, (a + 2)+3x2+ * “* 8 

(fl + 2) 

<a + 2 )* + ■ ~ 3 - 8 - 6-2 

(fl+2) 
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• 1 ft 2 + /ji’ ) 
25. <b> V « 3 -» 5 -(®- W( 

2tt =* n 1 + ^ + ^ 

_* 28 ■ 4 +■ 3«I* 


=> = 8 0 2 + 2 * 8 11 20 

NowV + » 3 = <<’-^ t2 " i ’ = 

25 . w . + i-ioa**^ ,+ » +> **3 , “ 1 

r, a 1 * ■^ + 3 ( fl + ^)" 1 


or, 


or, 


r, a 3 * -L + 3XI-1 


+■ 4-1-3—2 


or, t + | 

or, f 2 + 1 + 2t - O 
^ (f+l^-O 

~ f = -I 
or, a 3 = -1 

27. t*) (a-b) + (l?-c) = 3 + 5 = 8 

► or, a-c - 8 or, c - a *= - 8 

but in next relation c - a - l 
-\ question is wrong 

tb) * =y =* 2t =* 2^- 1 


6f = 2f -1 


f = 


-1 


29. (a) We know that, Or-y^aO 
or, xt + rf-licy^Q 
or, (x + y)*-4xy*o 
or, 64 - 4*y s o 
or Ays 16 


**★ 






(where i - 
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Indices and Surds 



vlri pi*>S‘’ <i " dc ' : 

—terms is written as if. It is read as <: raise to power m. 
pearly (a * a * a x ... to m term) x * a x a ...to R i orm ) 

= a x a * a x ... to (m n) terms 



j \ j x j 91 *-■ tdw ts rms 
* x j ^ ^ ^ ^ tcnns 



— a x a x a x 


to m - n terms 


^ijnilarly more formulae can be established or\ index which are given 
below. 


, Important formulae about indices : 
tf a >0, a* 1, m and n are integers then 

21. *'**'=*'** 

,7 iTxiTynf = tr~*~V 

Ip <■ * 

23. V*r = eT* 



2.8. m n = uV, (abcf = <tW 


5. Surd : If square root# cube root etc. of a number cannot be expressed in 
the rational form | ^ * 0 j then it is called a surd, 

e.g, 4% 3 V4, VTff, etc are surds as they cannot be expressed as a rational 

number. Contrary to this V27, ^/25* ^j^2~ e * c * are n0 * sur£ ^ s 55 ^ 
values are respectively 3# 5, | and they are rational numbers. Clearly 
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"'I 





. an irrarionm uumuer ^ is 
every number expressed in a SU ,V,/T8 is written 

ZZtmlW*"*** 

Type of surds: _ etc . ar e P ure surdS ‘ 

4.1. Pure Surd : .*£ etc. are mixed surds. 

4 . 2 . Mixed Surd: ^ ' gurds are said (o be similar ltI 

4.3. Similar Surds: Tw0 rt ) are same. e.g- ^7 and « 5 

*eir surd par. ^ ^-5^ and their Sut(j ^ 

similar surds as V27- 

**' 4- tinctsurdsas AS -**-** - M ,, 

M and J5 amdrsun ^ ^ 

He nart are respectively 

*" , etc. am respectively surds. 

5. Order of the surd :V7, - 

two three, foot l,ve ' (i is a sur d of order 3. 

3^/7 is a surd of order 2 while 

«*.—■ vtr^-T” ' 

e.c, conjugate or J r , 

Be careful that sign of surd part should be changed whde 
conjugate. 

7 . Condition for two surds to be equal: I f e, b, C d are all rational nun.fe 

and b and d are not perfect square then a + ,{h*c + *ld g ~ c and 
Thus two surds are said to be equal if their rational parts are equal aa 
their irrational part are also equal. 

8 , Rationalization of Denominator of a surd : 

To rationalize a surd, whose denominator is the of the form a 


wrifej 
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v7 


„ffwjt * * .'j ■■ j • : ..*• 

yp- 8 - • _ _ . 

■ . .% _ 4 *l*r ~ ^ a - ««' , 

«* ♦- 4 —j * 4 

. ; T _ , a * r .a-^-fc 

and *a- *e • * 5 - 4 


" ■' ’ ^ - , «■ » T L # __._ * * 

*"' if " ^ ^jfd j^ ^ 4 , j 

md^K «p.«. i , .5arera»fma| nufr , bf:T ^^ l(!n ‘ ' ^ * 

13,1 * -«*-«'*• 

-a* 

i0.3. '0*1 -a* 

,04 «’= £ 

1 5 If a" = y then o = y> « 

10A If »* = i' then a * fr*" 

10.7 M «* = I> ), lh« 1 a>'|r =( ,i/» etc 

11. Formula* in Radical Notations: 

M l x* = a «*■ jt _ "/fl o 

* ^rfl, fa<=R rfl-fe rj) 

’12 If n is an odd nn^. 

ft-*' - „ 0dd > ^ v “'n^ and another, *= 


* * 2, and a, b >fj 


-\a 


\ I 3 %|T 

.PH 


;u Ksi .-,5». a : 

Va 


11 * 


_ _ * a 
Vb ifc 


i 

117 "V=vr.( 4 if. aS L_. 

'if Va -yS. * „± l.i ... 


11 'i 

* A 


nfz I 

’0- flU J I w _ 

Va " l » a * ‘ m ■ a kir „ 


0(3 


*s * n 


a*i 




proper tv ■ u v u 

11 x ** a positive 
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■ ^ 


u . ,| 1C application of above p?0 


y 2 grater liw onL ' for wh *H 


™ . g- *, T — 

^ isi,ninlcscr ' 

Solution : Given expression / 

((*V^ 

_ fjr t/yV /a > x ^ v1) 

(**# 

= 4vf z i ~ 

Qearly it is an integer if least value of X, y, z (> 0 ate respectf* 
a- - 4,; = i y - A. 

Tor these values = ^r^ = 'T 2 = 8 which is an inte S er 

Ri 

2. [f/ = &'then prove that ** rtf-l 


4, If 


S. u * 
Solutio' 


'elj 


Solution 


ion : tf^b" = =>a 


B 

bi> 


‘-(it 

(v fromti)fcf=d) 


3. Prove that ^—*4— - I 1 

U, n^ + u a y-J +a /rs + r ^j4—p_ = l 

‘Solution ; First term = — 1 

i+tr^y+rt^iX 

Second term =5 -—_ tt -y ~ y 

U^FT^yrjxL.-.^ a»- 

T i, r (I + a *■ j. 

ihirdterm =, 

«*■*. denominate, ofeach " " T «' 

n 11,115 same, so adding 

G,ve " ex Pression , Ci£U a -t S 
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mm 


-T 


V O 


, U *l-yi-=' - > "»«p., w , hal , (1( 

s.i.rt*" ■ '- rt ^-y 1 -**-* 

Then * = y A", z - 

Now, from .ty= = t 

A ffl x if 11 * k? - | 

+ F.|.|P 

... m + * + p = 0 

Vi +2b +va-a . 

5- » * = then P rw « that fa 2 -«x + fr.Q 

StrJution ; On rationalization, 

r _ Si£S«£stF3 

y* + 2»-/«-2»- Ja*25,J^£ 

(fl+2*)+ (fl-2i?)+ 2V(a7255U~ 2t> 

(fl + 2i>)- (o-2b) 

2a + 2t/ ^4& * 

4ft * — " 




2ft 


or, 2hx = 4b 2 

or, 2bx -a - *la 2 - 4b 2 
Squaring both sides 

4ii 1? x 2 + a 2 - = a 2 - 4ir 

or, 4^ 2 Af 2 - =* - 4b 2 

or, 4 (ti^x 2 - abx + b 2 ) = 0 
oc 4i> (fc* 2 - ax + b) = 0 
or, bx 2 -ax + b = 0 

6. If ^ ^ ^ ^ then prove that 

+ VM + ^Cc + VDrf - V(tf + &+c + d)(/V+B+C + D) 
Solution : Let then 

A = ak, B = bk, C = ck and D = dk 
♦\ *[Aa + fBb + fCc + jDd = <[aka + *lbkb + *fckc + Vdfai 

- *fk (a + b + c + d) 


(i 
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A ^ in * ' f(<1+ 1’ +1 ' +d)G\ + r+ c+D) = ■/(«+f> +cTjj\-^- bl; 

t ___ _ * 

= /G» + b+e+rf)*£^^^ 

= V£ (ff + b + c ■+. (f) ^ 

<i) and (ii) /Art + /Bb + /(Tr + /Dd = + 

lf * = 2 (/? - ^rt ) then prove that =« + b 


1 


Solution : ^ 


+ *‘ x x 


-/i+r 



Jr + Jl + x* x Wl+x 2 x-Zl + x 2 

^ Wl + .r 2 (r-VT + x 2 ) 
x 2 -(l + x 2 ) 

= -2flWl + * 2 + 2a{1 +x 2 ) 
But squaring i(V§ “VS) 


o, lU?.l({l + fk } 

Now from (i) 

Given expression = _ jn 1 

2 



« +2n 


1-fft 
4 \b 


+5+2 


T-fea 


Solution : Given expression )U5+ j2) 


1 " wrr^rrH' *], 

(v5 + /2)-/3 + V2) 
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/2 x<(/S W 2 ) /.I) 
1 (V? * /2) 3 (/:»' 


ImUiVN diiil Snnf 

</s t/2) 


/2«/s + /2) m 

*' 5 + 2 + 2/10-.1 

V2 ttVS + V2) - VS) 

*" 4 + 2/10 


</5 + /2) 


(*♦*) 


4 + 2VI11 - V2 ((/5 + /2>- /.I 
4 + 2/10 


(/5+/2) 


4 + 2/M /10 2 + /(> 

2/2(/2 + /5) 


(/5 + /2) 


2+/10 + /6 /2(/2+/5 + /.1) | 

2/2 2/2 j(V2 + /3 +/5) 

<t Hind the square nxit of 6 - /3S 

snlution :First method, 6- /35 -6-/5 /7 ^<12-2/5 J7) 

= J{5+7-2/5/7) ^(/7-/5) J 
Required square root = ± ^ (/7 - /S) 

Second Method : 


jpJfu. jiz%3.) 

/. Square root 6 -*/35 = ± ^ j 


JO. Find the value of J6- V35 


M 




r 
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rtSS CH. 8 *' M * ,h ' mWte 

( 2 . Find the *F jarc nMl< ^ ^ _(V? + V? " ^ ^ 

Solution : Lol \ +y+ »-2JSji-2^-2^ 

21 



= 21 
±( 2 V 3 + 2 -V 5 ) 


2^’ 

2^2-4^ 

2/ix-4Vl5 

Multiplying th«o ,h ^ yj /t? 
2*2*2;iy2 = * ,K4 ** T 
I V= ^ 4 }£ 4 * 15 * 240 

«» ^^<1240-4/15 

These values also satisfy x + y + z 
Hence required square root 

j/f 3. Find (he cube root of 72 - 32V5 
Solution : Let (72-32j$) l!:{ **x- fy 

.*. (72t32^) 1/3 *ar +1 /y 
On multiplication (72 2 ~ (32/5) z ) 1/3 
or, {518-1 - IQ24 * 5 )* /3 fc ^ _ 
or, (64) l 'W_ y 
or, tf 2 -y - 4 

A S*« from ft 72 - 32 

or ' n “a«-**-artr+a 9 -,i 

or - 72'32V5 =2 3 4 , . , 

3 ^-< 3 * J + y)^7 

Pnam Irrational part y _ 5 ^ 

~*“± 3 

% Suited cube tool ” Si>t,Sfy e<,Uation ®i). 


r fE 


x 2 -y 


(conjugate pro 
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Indict and Siud 


hi 


-0) 

Tty) 


(ii) 


iii) 


#.4 J .J!^ 3/2 +(4-VW) 3/2 . 

t A-—— ^F^/2 rational totrn, 

j4 (6 + V0) 3,1 -(4- J») JW 

. v 4 4--/W-|(3 + 5 + 2m)-J(3 + 5 + 2/S>-l(4 + >fff 

- JyltOO * * 

6+ J3y--J(12+2J35)-|(7 + 5+aJ7^)--JtJy + j5)i rtc , 


HenC c, Given expression 


3 J 

4(J5+Wf + 

_ U5+V3)MJ5-i/3) 3 

(J7 + V5) 3 -W7-J5) 3 
_ 2U/5)* + 3j5(V3) 2 ) 

~ 2(3^7? V5+(^f> 

(-.* (fi + b) 3 +(a- Jt) s = 2 (ft 3 + 3fl!r) etc) 

5V5 +9-/5 5+9 14 7 

~ 2U5+$& "71 + 5 "26 13 

^ /-i _ Z 4.2v^ - r 2 + ^ for real value of x. 

J5 SoJve the equation V3-* r ^ 


Solution 


,v Given equation is >IS-X* + 2x =x + ^2 

or, + i 




Since value of (x 2 -if « « ro “ S 263 '" **" 
therefore s*/4-0 

Le.LHSsV4^2 

Also,RHS = x 2 + ^2 = ( A "*) 


+ 2 


- (4 


20 


* * RHS a2 , » which occurs 

1 if eac h of them is 2, w 

Hence both LHS and RHS are equ 

at x = ± 1, which is required solution 
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-mrrrrr- 


p 


•|:»eirl«e- !A 


i- Simplest (iirni of 4 

w <i.» r /= 4 w ^ 

1 Which among the following I, . . Vl ’'("*)% 

(a) ,S lb) V? «> <•» VO 

3. For what value of «. b. c expremilon lo'lr"',' . VOfi ',m« 

integer ? . 

(ill <i « 16, b - 2 eC- 4 rt " 32 ' ” 3 * c - > 

(d) rl ~ 64# fc, — 4, ^ 



j l 

(c*) fj - 72 ( *. /f •“ -j . i" fj 

■I. 11 i/ b“ and n - 2b then value of b is 

(a) I (h) 1 2 


(d) a 


5. On simplification ( j 



* r 


f * j* 


,J -z ) xi", J xl fl ,i] yoilds 

II / W 1 J 


hi) a'’***' 


(b) a*' " T1 ’ r (c) 0 


2 2 
t ♦ iv * v 


fr. Hxpa'ssion ( ~s 

\ II j 

is 

f*i) a 



2 2 
v fr Vi * z 





(c) 0 


(b) >, 

„ . mImf 

" Expression-j-- f is an integer if 

MfMf 

(a) i» = 2,r»4 

(c) a ~ 64, ft = 2, x = 8 
«. The value of 


(d) l 

hi it»shnphM^ 

W) t 


(b) a=*l6,h = 2 r x 4 

(d) a - 16, b - 4# A' 4 




X +* u -+ Jf ^ , 

... 1 +A ■ ’ A + X 

< 3 > ^ (b) ^ • r M ^ 

**. If x - Ya - *4= thu 


X 


^ +jr rf»>4-* +y rf* r -j, +’ v T a J :,j + --r +jr 4^^ 


l* 


(c) A 

5 ^ then value of r* + 3 a is 
<a) a +*' X (b)a-„-i 


(c) a 2 + a" 2 


<d> I 


<d) 0 
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st fom 


the 1 * 'Tlue oti 3 — 4r - 
f^ . . 


6i is 


fb» -- 


(c» 4 


it- 


& ’ 

-j j and xK* 1 then value of w-w- 
* fbJ 1 rt 


^ * 


Ic) 0 


<d> -4 


(d> -1 


.. f*f *£= '5? 

f (b) 


is 


% ^ - - lc) l (d) a 

ia) * 

T 

■*’ -**) then which of the following relation is true ? 

•j, H * 1 

j r -«'Ts^t {b> n*m *!-t tc> hs-tt*'* Id) 

.. c«tp66ed vahi e °* l.¥~ ,6 + ,2 ^ -J2 + ,3 ** 

** ' 


m 


,--l 


(a) .2-i3 + <6 

(d 1 

Value of * 4 + ’is 

/a-«3 
(a) 

. o + *3 
(0 


(b) 4,3-6,2 
(d) None of these 


Cb) 

<d) 


i5 - V3 

3 

,5 + *3 


16 . 


(d> 4V3 


If „ = 7^4then value of (^* + ^) 15 

(a) 2 <M 2^3 W 4 

». Square 

(,) |(jE*r+6=J) 

(c) j^Ulx^T*■Ix+i) td) S^' 21 

M.S qU a rcro otof2 a --/rar?.(-.>l»trt i5 

, ,_ __ 4 n_\ -L( J3fl-fr + i rfl+ k) 

W4(«TT + ^T) 

f ._ _ _ _4 (A \ 

(c) -^(V3a + b ^ ^ ^ 

19. Value of </2B^67T + i f 28 + 6-f3 is _ 2 

( c ) — 1 u4& 


(a) 6-/3 


(b)2 
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30* V, 0 »u* ol jl t i * i (l * ^ ^ 

<*i W I,,,i ! Wi•>»'’) (M 

Vfr * 

(>1 \lvl.M. ! tfl< > Ml N.wofthe*. 

12 

2\. Square i\**t Ml x tv * 2 + ^V' : ■* y : ^ 

[b) /v + t/ + = 


i.il s x t ; v ♦ ■ 
(e) /v i y i v* 


(tU None ot these 


32, n vAv 7 t /Xv+7 4 i v2 then value of v + \ is 


U) 1 ? 

24. S 411 .uo ixtol of <i 
( a ) VW2 -I 
(c) 1 W 2 - V3 


.»1 tf 

Ihl :1 


(el § 


(d> j 


* as- VS- VS is 


(b) VJ + 1-V2 

(d) None of these 



= 4* If ii ^ then value of v^r-5rth + 3 p ^ 

(a) 289 (b) 17 (c) VT 7 


(d) 17 y*l7 


Simpk ' stfom,of ( 5 -^^fe) * 


(«) 3 {h> *1 

12 


(C) ^ 


<d> i 


:6 - Ex P ressit ' n 5755^ is “I 1 ’ 4 ' to 

M-#4*WW (M 1 + /5%V2-vT0 

<e,l + ff -^ «!-#-*♦*» 

”■ Nl,mbcrof ^root of the equation *= + 

<»>« (to, Wl ^ 

W 2 (d) 4 

“■ lf *~ &£■*»-4*4* , 

^ ^ + V5 €fl + *y + y 2 is a multiple of 


(a) 11 

(c) 9 


Scannecfty Cambcanner 


(b) 3 

fd) Alt (a), (b) and (cl 
















r |MHI ■ ' - ™“ 

x JZ + J 2 and ptj - (pa)'- *«" the value of 3p* + 1 

f (£'^ 

< c * 1 « •!?+$ * & lhen va,ueo * p* i * r te 

lf + 


IS 


<b) 10 


(c) 11 


(,) part ofo*e-oo.72-32/5 is 

.I* 1 "'’ W -JS to a* 

O' 2 * ,_ 


(a) 0 


(b) 1 


(c> 2 



id) 40 
(d) «/3 

(d) 4 

(d) 3 


I 


E3 then * ^ ual to 

j* a 

(b) V5 W 0 

(a) 5 


(d) 1 


, (b) -2a 3 W 1 

(a) 2a* (0 ' 

^ -a h*/R j. n — 1 then value of fl + ^ 
37.lf(^3)VI+3-W8 +fl ^ 

,„x W) 2 

W 3 tw 6 2 ? 

38. Ki>2 then what is the value of Jx^jx^T * * 

(a) 2 <M 2^ (C) " , 

, c rrTrjx^T + • 

39. If 1 < jc < 2 then what is the value o rr""T 

,_ ,,o + 2S^ (d) 2-2*'l 

(a> 2 (b) 2</*-3 (c) 2 
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JO 


k 1 " + 

■ if i *4 then vvliiit is the value of ^ + •fT+y * V^T^~ 



(d) 


(b) 2 


(c) 


3 


41 If 

l * <r y z tp 


m , i wi ffl 


X m + v +Z +I|P 


(d) 4 
3 


then r -« + y-*' + 2 “* f + w“ m ^qwats to—. 

U) 0 (b> I fc) {xyzw) m 

42. Which of the folio wing quantity is an integer ? 

(a) H<t2+&)/(&-&)} + VS - (b) KV2+V3)/(V3f^ 


(d) 






*>]. 


(c) fU2 + ^>/(V2-/3)J + 2V6 (d) KJT+VS)/(£^ +l < 


43. Whal is the real value of (256 )° 16 x (16} 01fl ? 
(a) 2 (bj 4 (c) | 

44. 2 + v2 + * s equals fo— 

(a) 2 (b) 2-V2 (c) 4+ V2 


45. It r-ii,en value of is 

■fc+x-ln^x 

(b) n-b ( c ) fl 

Answers—2/1 * 

1. (b) 1 (d) 3. fr) 4 . ( c ) 5 (jj 

'■ *• < a > 10. (a) 11. (c) 12. (c) 

17. (b) IS. (cj 19. ( a ) 20. (a) 

25. (d) 26. (b) 27. (b) 28. (d) 

33 W 34. ( C ) 35. (d) 36. (a) 

-ik«L. ILfeL .44.(b) 44. (a) 



13. (a) 
21 . (c) 
29. (d) 
37. <d) 
45. (d) 


6. (d) 
14. (d) 
22. (b) 
30. (b) 
38. (b) 


(d) ^ 


<d) 2JJ 


(d) b 


7- <d) 
15. ( C ) 
23. (b) 
31. (b) 
39. (a) 


Ml 

Itfe 

14. * 

32 K 

«.<i 


JEI Explanation 

; ^38l L . _ 


1 ~ a «»v—-■<j?J .1 

( z -sf *“'*'■* 


2- Id) Given Expression - ^lJ v"* 

M 


_ X ’ -f+1 3 

3 = * 4 J = r! = 


(4- 


•i? 
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il * 


(■•»<. •’} 

yJj$ 

A%§ 

4 I "3" 

a'b V 2 

Z 4 7 * 

a 7 \ i7 « 


**^■7 4 
fl * f ^ 


a h c 1 = a 


iih 


,n.lt.nR V4lu« K iv,-n in each option one by one, we find that (c) 
t| K - correct option 


is 


Given. if l» 
or. Qbt - 

or, (2 ht (Pf 

2b ft 2 

h-2 


< ii 2M 


or. 


< tdl tiivm 


Expression = (j p ' , j 5 x(a*'“P) 


- a^'^xa' 1 * 2 xt^-P 2 

- tp =i 


ft Solvt'd js in above question (x - y) (x 2 + ary + y 2 ) = x 2 - y* 

(atU) ^etlj 

* id) Given Expression = -j-1 

■dhfhi 

Clearly it is integer at a = 16, b = 4 r x = 4 

l 

Required value = | « 42 = 2 
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B. 


and lh a »^V 


--'- 

, nmole(3)- Multiply numerator 

(d) Do ® i0 M ' V hv lh£ of ^cond term by *» and 
ef fi«< ternl by 
by ^ clc ' 

o (a) Cube both side* t 2 

1 1 . or tf-2-23+23 

23 + 23+2 or > 

10 . (a) Given 23 i 2 / , 

, M < 3. 6b 2+12«-8-2 + 4 + 32323( 2 3 b 

Cubing both »**. ' 8) 

or, » — 

of/ ^_6fl 2 +t2rt-8-6 + 6a-I2 

on <f9-6e* + &* = -* 6 + 8 = 2 

11. (<) Do as in solved example (4) 

Here, * + j7 + l " ® 

yz + zx+Xf n 
=* - XjfZ “ 

xy + yz + z* = 0 



t 6- U* 


\ 

l7> 1 


(7 wrt -(a m f 


a m * ~a mn 

m n - um 


18 


_ ^l: m 

*=* m -M 
=> m n ‘ 1 - 


n 


i 

=>iw=nn-l 

H - M) Required value 443 46-42 

«+V6 ^6-V3 4S + 42 X ~W-42 


+ — x — 

43+42*3- 


’ {m - JS Hm-4s) + ( m _ m ). 0 

*"fe‘ l *+l8g 

' a ( 5+ 3+2Vi5) 

.3+4$ 

4T~ 
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trT 


ih*< thi^, S u 

N 


- 2 ) 


lliulliv™ ,iml Slltxl 


If 


J " 


_?* 4 $ ” ^ ^ * 2*2*<ft (2W.lf 


. t 


: ' 


vA 


, M|i 

ij 7 t 4 ^»V X 7 - *1 V $ ^ 

_ 7 .. 4V- 1 (2W.l) 



L ■ 2 - * ■' 
*» 


. t r l - 2 ♦ # ♦ 2- 4 

lienee. '' Vn 

, 1 .) tJUvn expression 1 j(Sx -3)+2 A 2* +1 )(jp - 4 ) J 

|7* - ' 

- J|(2\-+ l)+(*—0+2Air + T){v-4)| 

- ^ (VSVt + /x-4 f 

, Required sfi.m 1 root t ^ (Jiv+T + fx~~ 4 ) 

., |..> Given expression « 2<i - l&t 5 - 2ub - |r 

IN * 

= 2«- A3*+*’)(<*-fr) 

- J{*i-2^3« + IiX«-I>>} 

= ^ (3tf+ fr)+(rt-f>)-2 J(3tf +b )(n - t>) 

= ^ { J3a + fr - ^ii-h) 

Required square root = ± (i/3o + h ~fa- h) 


'e j3-£ »■ <•*> 28-6v^ 

>■12*75-3 = ] + 3^3-2-I-3VJ 

P 

2 

= (3— 1) etc. 

0 V28-6VJ + V28+6V3 

= (3^-l)+3V3+l=6^3 

1 

M - W l+i 3 +(l + r 2 +x 4 ) r ' 

I 

- 1 +**+ ((l+x 2 ) -jr) 
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llH*'***'* 




ryi 


r- 



?’ + </t t-i*- ,v) 


21. <ct Given express* 011 - - -_ 

J ., y) i r -i 2ijx*y4z 



1 

lX ■<»+*+* fc+A 

■ <Jr 

-(/F+y + V*) etc. 

22. U»t Jlx-’f +VJr+7 "4 + V2 
.squaring both sides, 

3x - 7 + 3.v + 7+2 iT3F- 7 */3i + 7 16+2 + H/2 

or, 6x + 2^P~^ * IH + «V2 
equation rational parts, 6.v = 1H 

«* jr = 3 

at, Jf = 3, irrational part 
= 2V9x9-4D 

~ 2 V32 ** 8 -.7 which is correct 

*** j+|»3+J fc W 

23. (b )6*m-m-S =6 + 2^-2V6-2V2 

»6+2V3-2VJ^-2^ 

" 3+2+1 + 2VS- usn-ui 

= S -^»ndb = 5 + 

•■ "* = 25-24,, 


24 •'-T^x&zn 


N- 


26 * 
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fjo*' 


3# 


3(a - + tib 

3(s-2V6-5-2V8)%1 


* 


(.« 


.3(96) + 1=289 

J3» ’® 9 “ 17 

._(S3o® 

J&353S- I I 2 _ 

,(3V5-S) 3V3-S 

H5JT~ 

_ fo+loJ? 

^5^3 H 2 


](sJ5 + l) 5-/3+1 

= f'-2 =_ V2~~ 


Hence given expression 


3-13-5 

& 


5V2-^i 
I 3-/3-S 

\JJ{ 3 JS- 5 )J 


i 3fy-5 \ 


I 

3 


12 (3*2&)-& 

IS. (W Given expression = 3 + jg + 2V2' X (3 + 2V2)->/5 

_-- i x( 3+2V5)-/5) 

( 3 + 2 V 2 ) 4/s) 

_ 

= Jf^'( 3+2 '^"^ x 72-l 

-3V2-3+4-2j2'^0 + ^ 


= ^2+l-flO+V5 


»• (b) 


Wx 2 -x+l ^2-x 2 


i/xVx+T 

Here, LHS is sum of a positive quantity and its re p 


- LHSs 2 
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» 


n 


Uttrftt's 

And KHf»- 2-^«2 
... Both ** equal 

d ^ 2 -^-a -'- 0 

,inJdl. jt-.0,LHS-2 
Hem*'"honly solution 


—— 



-x *1 


■+■ Vx 2 * 1 — 2 arid ^ 


■s?. *=’ 


of the equation- 


Thus iquatiwi 


has only ene real root 


? 4 - * 


„„ ?1 Required value is 99, which is a _ 
in question no. 2i* ** a ^ 


Zrt. r«il Do as 

of alt II, 3, 9 

29 . ttil (pq) (W? 

pif =i 

j 5 ->& x M+#.Z+ 2 M 

■■• '' “ .fsTT? V 5 W? 3 

1 VJ-/ 2 .. 5 --S 7-240 

■•* i-p-snr*s= 72 ~ 3 

Now 3/> 2 * 4 j?q - 3 q* = 3 fp + q) ~ q) + 4 f?q 

, 14 4710 . t 

=3 3 x ~ x —^— +4^1 


\ <12 + 56V10 ) 


L 


jo. <bj 10 + J24+M + M 


■ 

1 ! 
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= I 0 + 2 V 24 + 24 V 5 + 2 V 3 V 5 
= {tf+(j5f +2 ^V3 + 2V2 V5 +2,3.! 

■•■ ^^rrsow^ -vz+vj+ts- 

" '’ + l ' + r -2 + 3 + 5 = 10 

3J * li,) Do as in solved i , 

d example 13 . Required cube root is 3 — <f 5 , 

3Z(a> u - 2 m ^U 2m 

" (VS “<« + 4 « 


35 

















?> 




_ ? - 

5 ■ j — * i y — ■*» l - > 1 * 





«* 



4 ^— a — 1 =* *0 =0 

35 . <d> Given x = C + ,F^F)‘«*C-«FTF ) 1 ; 
cubing both side?. 


:rr^\* * 


^ = <, + -3( J+ * J - + J^_ 

{(d + *? + i>M 1/3 + (*~ ^ 4 “+^)' 'l 

^ jr 3 = 2*x - 3k (*) 

^r x 3 + 3k* - 2tf = 0 

36. (a) 139 - 80V3 =139-2*8*5# 

- 8 S + (5^T-2X8X5J3 


-( 5 V 5 - 8) 1 
Note that: 5 /3 > 8 
.*. V139 - 80V3 -5/3 -8 
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, s $&c Hist* 1 
a-I 


WTTTCnTrr. 



Lucent 

37. Idl (o +3-f>2V2 rt 


, + 3 - 2& and a 


1=3 


. fl = 2/>-3 and ass4 
4*5 2/1-3 and 
r, &= f and ii = 4 


or, 

* J£ 

Hence, + ** - 2 


38. lb) 


^72/^7 = 


rt - iftjr^T+i) - VFT+i 

+ 4¥ *'* _ r,v ~ ' r-T 

Vl t2^ = -«=Tm . 

., R^u ire d value = (7TT- + 1) + (V^T -1) = 2 *7TT 

39. U = 

fj-2h-i' - </fr-7)+^ -2Vi^T = {(i-Jx=T) = i - jjry 

(v ] c jf <2 hence value of x - 1 is less then 1. Therefore 1 - 
is a positive quantity) 

Hence, Required sum - Vx -1 +1 +1 - Vx- 1 — 2 


lUx = 

r-i 

2 + ^3 ^2*43 .. 

* 

^+2^3 

^3 + lf = I (V3 

Vl-r = 

M-t 


In 

1 + VJ +■ x 

+ T^jfe 



nf 

, V5 
* ^ 


V2 


I+ ^ 7J+i ) + mvfri) 

= 2+V| 2^J5 
’3^ + 3T§ 

- ^^?+3V| , 3 . 

7r-Sn^trM-3 
' 3 + ^)(mj) 

- S=|i6z3 6 

9 '3 *g = l 
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Indict and Siiid 


ii 'i 

'i 

T >*j 


^ 1 ^ 






'j. 


41 


, V ; . 

f *li I-rt y'i " »’ = 

(hr0 .,-yfcy-=A.=~u* 

. * « y fc - (sk)t - (u 4 'JW: = uV 

y - r* * <w*)* - «** 

{it* 3 } ♦ (ipfc 1 ) »(u*) 

Hence Civeti expulsion = .-"< f r 1 " , ,-" 

(tt* 5 ) ♦(a* 2 ) + (u*) + w> 


HJ 


U' 


~ jr^U+jr+fc^+fc 3 ") 

m 

_ u^Nc 1 "^ (u>vf 

W B ) 

= (tt^'id^-iyJc-wf - (*yzwf 

JZ+J3 jz (& +ft) 2 , fz 
41. <0 <»> JJT7f +J5 - 3-2 ** 

= 2 -»-3 + 2j6+-/6 
= 5 + 3</6 

Which is not an integer, 

« fig.** - ifs#.** 

= 2 + 3 + 2^6 + 24b 

= 5 + 4-/6 


<c) 


42-43 


Which is not an integer, 

4±4 +2V6- i Trf^+2V6 

= -(2 + 3 + 2^6) + 2J6 
^=-5-2^6 +2^/6 
= -5 


Which is an integer. 

Hence, option (c) is correct 


Scanned by CamScanner 














_ ^ _ 4 f *- Vt 

*= 4' 

= 4* = 4 


,o *a - o.v 


44 U) 


- 1 i , *■ 2-.2-2-V? 

7 _ -> _ _I __—— 2 “ > 2 — 7 ~- 

2-.I 2-.2 4 " 


„ (- 2 . 2 ) 

- 2 + * 2 +- 2 " 

== 2 ^ * 2 — % 2 = 2 


4^. t d * — x =# 


^ -s* 


1 

j" fr* * 1 ** 2^ 

*-~r 


<r' + l*^l afh+1) 


etc. 




If a = r- - "v and *» = % —^ then the value of (<r + fr + ab) is 
** ■* 3 2^^ J 


'a< 155 


(b} 195 


(c) 200 


2-*'6 . _ . „ . _ _ x + >2 jt+v3 , 

If x — -t= -s' then the value of-~ +-—^ is 

13 + ^2 X— %2. X ** *3 


(a) .2 


fb) ,3 


(c) ,6 


(d) 175 

fs_cc n t -r-/: : 


(d) 2 

/S5C7i^y,r: 


I= 2^3'- v " 2^3 thenthcvalueof xTT + 7^T *® 


U> J 


(b) ,3 


(c) 1 


1 


-5 


4. If x = ~ 2 ~, then the value of %1+jr + *1 -* is 


fa) -% 


(b) 2,3 


(c) V3 


< d > vf 

/55C 77c*f-/-»“- 


<d) 2 

/SSCTJe^-'*' 


If a * ,2 - 1. b = V2 -1, then the value of —~r + tr^r is 

o'-fl 


(a) 9 


(b) 3 


(c) 1 


<d> 2 yj: 

fSSC Tter } ‘ 
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'I'^v^muSurvt 


. t j, then the ^ 4 ^ j 

5£ is 


>v h: 


vb' 240 


<r 

204 


It i \ thenthevat u <, or *i 

°* - &jt * > 


id) 212 

i'SS^ /Vr- .■ ; v 


.1 e*f* 


ib) 0 


<cV 3^ 


< It X - - * .v - 2 - *5 then the vatu* of gj+V 


**-28) is 
id) 2,6 


3s 


(h> i 


40 


(c) ** 

19 id) ^ 


— * r* * * 3^ — »3 

“-** = .5-.3~,5 + ,3 Uwn ' vhdt *s «he value 0 f ^ ? 


- >Si 17*%*%/ 2:' 12! 


i*> 20 ib) % 15 


>«■ U J = * = '3->I then is the value of £ + £ ? 


<c) 15 


Id) 6 

. >’V rje-*l aVjj/ 
3 . ■» 


ia> *ro 


(b) 1030 


(c) 930 

T ^ 1 T . 


11. If x = 2+ 5 3 then the value of ** + 4= 

** 

U) *6 (b) 2*6 ( c ) 6 


11 What is the value of +*3 + 8*7+ 4*3 ? 
U> 3 (b) 4 ( c ) l 


'^ h-{i + + ?' b * a then what is the value of x ? 


id) 900 

^ V v .'Vr : _- ;_'• 


(d) *3 

><C T:er-l 2012} 


td) 2 

(SSC Tser-12012} 


l*> (b) 1 


<c) 


0 + fl 


id) 


a + h 


tSSC Tier-l 2012} 

14 If *4i -9 + *4x +9 ■*5+ *7 then what is the % f alue of x ? 

<*) 5 (b) 7 (c) 3 id) 4 

t*<c ricH2*n:i 

Answers—2P 

Imp- - ■ * i- - J 

1 (b) 2. <d) 3. ic) 4. (c) 5. it) 6. (c) 7 (a) 8. id) 

_ - * l c ) „10. U*\ n i*\ i*> r* t*\ 11 M) 
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UX* 


cot's 


* SSC 


(■lilthef 


nTTTTtt 


RPPI 


C*P Mn 

ug*HH 2 ^ 

i tbt *1 m fTV? 2+ 


at*° n 


. ju*u*-* , * M 

i * ' 


1. <d> x* & 


2-1 - 


196 


„ 1 - 195 


or P 


X 


ndo-dividendo 


By. Compt’^cni 


x 2V2 

Agjin from fi), ^"^3 + ^2 

jr + JS 2j2*j3*& 3l 2*l3 

or - THS’iH-R-fi" G-B 

Adding (ii) and (iii), 

■Jl.z+JS (3V3tj2)-(3^ + V3) 2V3-2V2 

VJ-V2 - V3-V2 


Jffu « . TW 

x^2 + x-J3 ' 


3 ■ <d X "2^3”‘i5f-T=?-2'V3 

“ dS '"2^ X |^|-T^-2 + ^ 

■■ ^ + fir=^ + ^ 


* 3 -^ + 3^3 
= i+j®+3-4 
» 3 '^)(3+VJ) 


9^3 *=1 
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Indies* iriT tnri 




r 


f *S: 


rfiii' 


*d 




T - *; 2— • ? 

l—- ~ k - 


- i 1 #) -4^) 

1»*3 *3 — 1 — 

-j ■ + ■ ^ ^ 

1 1_ l —*-L 

5 , Id * 7 T + p *1 < 2+2 «- 

1 2-«2 L «S 

~ 2*^2 * 2- *2* 2 

2-*2, ^ 

* ^2 2 

- 2 “ 

t *d ^3 iT 


S-2V? 3-2*2 , *> T 

■ W -. 0-8 J 


3-2*2 " ^-8 
Hen«. fl + i-3+2,5+8-2.5-6 

cubing, « 3+ ^ +3 (‘ 1 + 5 }“ 6 
or, a 3 * i + 3x6-216 

or, e»+Jj-216-18-198 

From (i). Required value - (a 3 +^| + (* + «) 

=: 198 + 6= 2D4 

7. U) x-l = J2 + J3 

Squaring both sides, j*- 2 x + l= 2 + 3 

or, i 2 - 2i - 4 = 2*5 

j .? iii, _4r*- Sr“ + 

Squaring both sides x + 4jt t 

^_4x 3 -4x 2 + 1 6x " 8 ' =0 
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I 



if V* 










M 


\< 


t*9SCtQ#** 


or. Required value «3^ 

It. <« Giv«vJf^y - 1 

^ fjr + v ) Itr + y ^' 3 ^ 1 

■*4 | 4 2 —3 * 1 } **52 





P+y 3 14 _L 

PI?'52-26 


r 


<cl 2^ 


T^r^Kvs+vST 5-3 






10. 


i— 4/15 rrF“ 

or ' ^“ J 5xT“ 1 ' i5 
ot JT- 15 

. 

“>^^ff|«f±|. 5 + 2V6 

and »•& = iLl^I v VJ+V2 , 

■ J ^.2i±4f 

* nr - 


iT 


970 


H 


O', 






-o 3 + ^ 3 

= (5-2V6) 3 + ( 5 + 2 ^6)3 

~ 2[5 j + 3.5 (2V6 f J 
*2(125 + 360) 

('•(3r + y)3 + ( Jt _ J/ )3 = 2 ^ 
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p -'% 




< 0 ) 


mid Surd 


1 l»-n.'-- lt+r 

.2+# + ihi + 2 

= 2 + * 2*j3 X 2^75* 2 


it 2“ V3 ^ 
..2 + V 3 + 4 - 3 “ 2 





7JT+8(2+v5) 

-jpS+iH' 4W3) 

= £71TfT/3-^-i 


13 . (a) + §-#=<> + * 



Ot 


or, 


(x-fl)-(x-tl) li-fl 

l^bW^' x 

-fl + fr £>-£ 

•/x-fr Vx-tf 


(v (2 + /3) - 2 " + 3 + 4/3 *7 + 4 / 3 ) 


(vU+/3)'-16 + 3 + 8/3^ 


Vx-Wx^rt * 

Squaring both sides, (x — b) (x ~ 1 ^ 

jt 2 - (a + b) * + * x 2 


* " a + b 


3riT^ 
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wV j;* 


it 


«4 Lucent* ^ || can he solved ns 

14, rdf By trial.* - 4 ^ ficS jgj^) - ** ' 9 _4 * * 9 

or, 

or, 

-l»(5c£j 

or, - jAx+9 M — 25-7^ 

04 Vi^9-V5?^-"( 5 '^ 

Given, V?*^9 ♦ ~ 5 + ^ 

Adding, 2VSF -9 = 247 
or, 4x - 9 = 7 
or, 4x=l6 
oiv x = 4 



f °lW 


*'* >f| 

**' ( i| 


y> 




:,- -i 
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I fojj^ 


Uii 




^ phi cal Solution of Linear Equation 


,is4tr*iijihl lint- Goncrnl equation of a straight line in xg plane 
t. * hvi^r + fry + C = 0- In various situations its seraph is drawn as 

frJlo^ st 

. + , j 1 when (I ^ Or fr * *1 r * 0 

c * 

T l,i« straight Iinc int«MT!iects x-axis at (- £, o) and y-axis at ^0, - ^ 
j.\p1.mal^ ,, ^ c rating y-0 in the equation ax 4 by + c- 0 we get ox + c=0 
or, .v - — « i-c. straight line fix + by + c = 0 cuts x-axis at 

(-S' 0 ) 

Again, putting x = 0 in the equation ax +■ |jy + c = 0, we 
get by +■ c - 0 or .V = *- i.e. y-axis intersects straight line 


d,x + by + c = 0 at |o, J 


It can be learned as follows, ax + by + c = 0 

y 



This is known as intercept forms of a straight line. The terms in 
denominator are respectively known as x-intercept and y-intercept 
Clearly, 


Length intercepted by the straight line ax + by + c = 0 between the axes 

tt^) +|-| j , Here (-§) and are intercepts made by the 

line respectively on the x-axis and y-axis. 

Case (ii) : when a * 0, £> * 0, c = 0 i.e. equation of the straight line is 
ax + by ~ 0 

straight line always passes through origin, tf a and 1? are of opposite 
^ il passes through first and third quadrant while when a and i> are 

same sign, it passes through second and fourth quadrant. 
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thirmiuies 


l0 fSl 


lucent'* 


lS (helium passes through 
lt it lies in second and 


\ origin (0,0) and another point “ ““ “■ u "- ‘^lancnhjflj 

id .jiMdriint 

K:,ise (liij: Whentt = 0, b*0 f c * 0 i.e. equation of the line is by + c 

This fine is parallel to .t-axis and intersects y-axis at jo J[| 
Explanation : From by + c = 0, we have y - — ^ 

Now, when * - 0, y = ~ x = 1, i/ = _£ 


etcetera 


Case (iv) ; When « 

^e form 


ec tuation of straight line is^ 
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3*. 


Graphical Solution of t .mvar Equation 
v 



k 

1 

'l-S-2> 


« 

' (■§.») 

o 


•U°P 


^ i it1 e is parallel to v-oxis and cuts ,r-axis at (-§ ,o). 

i o! axe* : Eqi 

^coordinates 


, ; ,, lD ort ot ak« : Equation of x-axis is y « 0 
- j^nise y-coordinaies of all the points lie on 
,-xxb an? zero ' 

Equation of _v-axis is i = 0 because 
--coordinate* of all the points lie on (/-axis are 


rero 


Jl 


y 1 * = « 

r i-iersection i To find the coordinates of point of intersection of 
nvo straight lines, solve their equations. 

vva of triangle formed by straight lines 

^ . i 

4 ; Area of triangle formed by straight lines tor + by + c = 0, a * 0, 

|l <? 

t * a c * 0 with coordinate axes is j ^ 



i»= U{CM)(0B)| = i(^)(“|| C )|- 



Explanation: Since straight lines ax* by + c Ocutsx axis^ ( « ) 
and oitsy-axis *B (o.-f), then OA--S and OB = - ^ 

Hence, ama of triangle formed by straight lines « + * «“® **'*** 
and y-axis 
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42- Aw»« rf|na ° lt * 
airtight W** ri 

ofW uhy-** is: 

Iftwostraif ^ 1 l,fie5 

t+* *» * ,hCT "(*<-«* - |^ B)(pF >l 



(see fi. 


'&rtl 


Hcw „.,**.*»«“"** of point Pand ^ * *°)"** 
fe, 0 ) „ respectively poi"> o' l " te '* rtion ° f SiVe " lines * 

jr-^axts 

Hm „ aM of triangle fo™«1 by two straight lines with *-** 
= 1 (jj/ferejiceof x-intercept of the hvo lines) * (j/ coordinate of 
point of intersection of two linos) 

. , ■ * ajr + fc.y + t-0 

Similarly, straight lines a } x + bfl + \J l V 1 

r t = D and + l\y + c 7 - 0 intersect 
y-axis respectively at c| 0, J and E 

TT J^ ^ intersect each ^ 

other a) P(p, q) [see figure}, then 

Area of triangle CPD “ j CD)( P£) | 

Here, Pt ^ p is the x-coordinafe of point P, 

Hence area 



Hence area of triangle form d h , 

J (difference of v-interc ^ ** nes wit ^ y -3 ^ 5 ' 

of intersection of twn p ^ ^ ° '* nes ^ * (* coordinate of pt )int 


5. ' 


6. 
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A X If threc strai 8 ht lines intersect each other 
at the points A (*,, y x ). B{x r y z ) and C<* y 
y 5 ) then from coordinate Geometry. 

yvrea of AABC, 



- J^(y2-ys) + *i(3f3-yi)+* s {y l -y 2 )| A(x i'yJ 


B{x r y 2 > 


4 , 4 . If * 1^2 "* *2 ^3 * *3 Q/) y^} — 0 then three points 

<X t , y x l (*? y 2 > and (x y y 3 ) are co!linear. 

45 . Slope of (lie tine : If a straight line makes angle 
0 with x-axis in positive direction {anti-clock- 
wise direction) then slope of the line is tan 0. 

Slope of the straight line ax+fjy + c = 0is ^ 

o 



{For mom details see exercise an coordinate 
Geometry} 



5 Solution of corresponding equation of straight 
lines: If two straight lines intersect at a point then 
x-coordmate and y-<oordinate of the point are 
called solution of equation of the straight lines. 


For example, solving 2x + 3y - 7 = 0 and 


x -y = lx we get x = 2, y = 1. Hence two straight 
lines intersect at (2,1). 

5 . Consistent and Inconsistent system of equations : A system of equation 
fi r + b x y + ^ m 0 and a^c + b 2 y + c 2 - 0 has 



to understand it dearly, consider the following examples : 

6,1. Consider the system of equations 2x + 3y = 7 and 3x - y = 5 
here, «, = 2, b, - 3, c, - -7 


and a 2 = 3 t b 2 = -1, c 2 = - 5 
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iMcert'* SSC* * 

it. t 

4-i - ,nU h 

*i h . 


n, £i 

••• *2 * ** uk ^ 

the two lines of we syw« R 

tl> and 4.t + 2y - 2 0 


2v + y ! 


hen*, jt, — , 
and, fl, = 4.Aj e 2, c, 

* k t c. -10 1 

■•• S-HiH ^'- 20 " 2 


.it a unique point 
6.2, Consider the system of etjuati 

2 >, .-I ,*,— 10 
20 

£i 

ft- 

^ £l 

^2 

F roit1 this we can conclude that the system of equations has inf j n 
many solutions. 

To solve the equation, multiply first equation by 2 and sub 
second equation from it 

(2* + y = 10 J * 2 
4r + 2 y = 20 

r^j 

here 0 = 0 indicates that system of equations has mfinitelv n 
solutions. To find its solution, proceed as follows_ 
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From this, we can conclude the system of equation has no solution. 

Solving, 

. 2 * + y = &]*2 

4x *2y = 16 
*" 0 = -2 


q = —2 indicates that solution is not possible. Geometrically these 
two straight lines are parallel y^ 

[see figure} 

The system of equations having \ 
solution is called consistent. It is (0,6)' 
of two types— 

(i) Unique solution 
(n) Infinitely many solution 



(4,0) 


2* + y~6 4x + 2y^6 
The sysl eni equations having no solution is called inconsistent 
Conclusion : For the system of equations <qx + \y + c x = 0 


and a^x + Ky + c- = 0 


a Jj, Unique Consistent (independent) 

Solution 

« fij £i Infinitely many consistent (dependent) 

Tfb 2 ~ c l Solution 

h No Solution Inconsistent 

& 1 *b 1 c 2 

7 . Area of trapezium between two parallel lines and axes 


Intersecting 

lines 

Coincident 

lines 

Parallel lines 


Suppose ex + + c - 

and «x + l>y + d = o are two parallel lines. 

First line cuts x-axis at A. y-axis at B while 
second line cuts x-axis at C and y-axts at D. 

[see figure] 

Hence, Area of trapezium ACPD 
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= area of AOCD - area of A OAB 



1 £ 1 
= 2 U 2 




1 

"2 




£i 


Nole : Donot write it as \ ^ ‘ * n t * ie a ^° ve ^fc Ure . abov e ^ 

also be used if AS and CD are not parallel. 

Some important points about coordinate Geometry regarding 


lines : 

8.1. Distance between two points (x^Jand (x r y 2 )^ 

- 

8.2. Distance between origin and (x, y) = + y 

S3. Distance of the straight line ox + by + c - 0 from origin - 

HA. Distance of the straight line ax + by + c = 0 from the point 

ax^ by^c \ 

“I Va 2 +h 2 “ 

8.5 If point P divides the line segment joining the points ( tj , 

and (x 2 , y 2 ) in the ratio nt : n internally then coordinates of p, 

imx J + nx l rBy 2 + ny^ 

\ m-n > m-n f 

8.0. If point Q divides the line joining the points (^.y,) and (x^i 
the ratio m in externally then coordinates of Q are 

(«vi5, m ^~ n yA 

\ wi + rr * m + n } 

s.7 If P be the midpoint of line segment joining the points (r r y,)s 

/*,-*-*, 

(Xy y 2 ) then coordinates of P are \ — 2 — * 2 — I 

8.8. If points (x v y t ), {x r y 2 ), (x y y 3 ), (x 4 , y 4 ) are collinear tl 

.... Here each term is slope of the str* 

line. 

8.9. To find the point of intersection of two straight lines, s°*' L 1 
equations. 
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Coup** 1 ™' Solution of Linear Lilia n cm 




a| wvc f ac( 


is y O «nd Equation y-nwit* is * 0 

. 1 11' *^ . rl 0 { j ii^ Ll paraUul Ko r-a*i& iii y c r ti culti v-oKia 

’ ,l 4,, ‘ „ f , Kiiaiahl line parallel u> y-axis is * it. u cuts *- a *ts 


C % 


s» 


■it Ct 


(»■ 


‘ ,rdta * «***, 



I 


point (r r 


oints (JT|, 
nates of P an- 


and (x^yjin 1 


i two parallel lines ax * try + c = 0 and ax t (<y +■ 

.a.#*** i ,. f i 

j = 0 i* L ’^ uil1 *° i/fl'+ t» 2 | 

rti ties on the line ax + try + c =0 then not + hfl * c = 0 
[f point l* 1 ’ "* 

!il '* 1 r ■ of a straight line passing through points {x y y,l and 

*=&,,_ i 

(* r .v I ’ ks * r_yi ^- T ' 1 '> 

_ ^£^1 = slope of the line. 
v»rh«*' " r " ~ *1 

^ (MflBi « to »^M« ta ' usand, * S8raph: 

h ws Jib absolute value oli.ilis therefore 1 4 1 = 4 ,md 1-41 =4. 
'L II is incorrect to writ* 1*1 =±*- •*««» defined <w follows 


ixl 


H«ice r 141 
Similarly I *" 11 


oc hv 


IS Or,, y,) and 
oil inear then 

if the straight 

;s , solve thi' ir 


x when r 

-jr when x < 0 

<1 and 1 — 41 ~ — (~ 4) 

x — 1 when x — 1 £ 0 
_(.v-l> when x-1 <0 

x -1 when x 2 1 
1 - x when x <1 
Graph of y = lari is as follows: 

y 


-11- 



X 

-2 1 

-l 

0 j 

1 1 

T] 

y 

” 2 

, 1 

m 

1 

rrt 


>- 


y *= * and for x < 0 it shows y =* -x 
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j-itxis lii) till) „ 

,i frtiirt jt^a*is«ind ai ,-j^ 


,. ****** ■' 
son*t i(tn f {i ° 

Its disW* 1 ^ 


1 wM.. 5 ^ d ' i!ancett 

Solution : Fn>o* ct,on ** nate 

win* <x t , y t ) and 


v Squired dielano? - (l - *" * ' 

Find the point where the straight line 
AJ sc find the length intercepted by tl 

udtui 2x-3y= 12 

2r % 

OT ' 12 "12 


Thus straight line cuts x-axis at (6, 0) and y-axis at (0, —4) 

Length intercepted between axes = ^6 2 + (-4 ) = 

Second method : In the equation of line 2x - 3 V 
puttingy = 0, 2x = 12=>* = 6 
puttingx = 0 -3y = I2^x = -4 
«. fine cuts v-axis at (6. 0 >and y-axi s at (ft _y 
Find (he acee, of Wangte fonned b 

Solving equation x - 2 y a 5 
lnd2t+3y = 1n f 

y lU ' t»/y)*-(5 # 0) 

* l C.(5,0) 


J36 + 16 -^52 -2J15 
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i) y-axfaMiiij^ 
axis And nt j| (j| n 



Craphlcnl Solution of Unrar Equation 

, r .0l^ *-2y-5**s**y-^ u. 


95 


/i ( ft ^ 5 ) 


t „Uin 2 r + 3y-10 we get ^ i.e. 


-d** 11 * 




^ |ioC 


cm* y 


-axis at ®(®'^r) 


^of mbc=|ab^oc 


i). 




’•t, 


+ 36 -VlOO- 


10 


r-axls and 
he axes. 




- i(¥-(¥)) xs = ^ 

fi(id (heaff i jof trian S le formed by straight: lines x+y-4 =0, x + 2y-10=0 

^dy” 0 

. 1/5 :0r«P^ nts ^ ax,s - 

J * lit 

„ 4 . u - 4 =* 0 and x + 2 V -10 we r 

c t? ivi^s j y \ vv 

, „ (-2,6) \ e. two lines intersect <v^ 

5 c&« ^ 

putting y - ° in 1 + » - 4 “ 0 we 

, v - 4 i.e. first line cuts r-axts at 

* 

M^O) 



*-x 


-4) 

6 -1^52-2/13 




?) 


pultingy*0 in X + 2y-10 = 0 we get x = 10 i.e. second line cuts x-axis 
it 3(10,0) 

... Required area ^ \ * {difference of ^-intercept of the two lines) 
x (y coordinate of point of intersection of two lines) 

= 2 (10 - 4) 6=^*6 x 6 = 18 (unit) 1 

; Find the area of quadrilateral intercepted by straight lines 2x + \j = 6, 
4i + 2y ~ 25 between the axes. v ^ 

Solution : For the given lines 2x + y - 6 = 0 

«id tr+ 2y-25 = 0, -thus 

tea lines are parallel. 

^ two lines along with coordinate axes O 
tormed ^apezium ABCD (see fig.) 

A * a of trapezium 4BCD = area of AOCD - area of A OAB 



*-x 


Ax + 2y - 5 

2.V + V = 6 


4 

1 

4 


I / -25.\ 

I 

(-6)' 

a 2^2 

"2 

Ujb, 


2 W x 2l 

"2 

2x1 


Scanned by CamScanner 





































- 

ww 

■ 

w -' 

nsiomas.net 
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( , r 

J.tKK* 11 ’*' „c Ji I {tlflHi 

t Ir* '•iii M 

25 „ •• f6 1 

10 . „, „,»«!*• ,im ‘ "' ‘ ' ‘ ’ ". 

( n«»n<!«*»»»°* ,na . .j ( 

^cocfcH^--"-^ "" hy H „i„ B P-fW «■ UK, 

, nnd.i—^ . .. 

(15) and (*»- 7 > ,, 

1 « n. s■ i* 1 * l * 

Solution 1 luM• <~ )4 7) 

So^SPCB.'.tr.iporiut.t- 

Are .i on™P “ ium/l “ :D 1 , , 

•.i(AC*SD}*> 11 ''j( 4+6)> ‘ 0 

- IQgc^uaneunil 

\ , a i!«o, ir - 4u + 15 *= 0 from origin ? Wh „ 1 

Lvhtl fc the distance of the lino 3* ^ ^ 

Fite distance from point (-&, - !)■ 



mils distance from poim 1 

Ltion : Distance of thtH* «r + <V * c = 0 fr< ’ m ori 8 in 
Thus, distance of 3x -4y + 15= 0 from origin 

distance of point (x,, y t ) from ax + bif + c - G 
. distance of (-5, -1) from 3x - 4y + 15 = 0 is 


c 

'/d 2 + h 2 


11 - 


is 

V 3 2 + 4' 


- 1 ? 


= 3 


'TVj + fiy, + c 

> ia 2 +b 1 
3(“5)-4(-V ) + l5 

WTa 2 


Si 


4 

= 5 unit 

6 y- 9 j -:{) " Wl two P ara,leJ lines 

Given lines are 


9 > What is the distance between 
4r + 6y - 91 = Q 

Solution 

^ + 3 yi .i3»o an(tto + 

or, 4x 


Zx + 3y + 13 = Oji*: 


^'91^0 

+ ty + 26 = 0 and 4 jt + 


6 y-91 =0 

.. it 
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^ between ex + by <- c - 0 and <k + by + 4 =,0 

unit 


7J * + C ss Q 



_?H. 1) 


) rig in ? What is 


|j?+J 


4 2 

¥i+ c 


15 

5 


fr 2 

-l)+15 


+ 13 = 0 


r and y&* n 


if) 




die 1 


Ht-qK 


. W die^ce= 




. of (i and & points l U1X12,3) r (3, n> and <li, 7) are cnllineat. 

tilt Vil^" 

pur* , tv t/A {**, Va)* ani ^ <*V y*> are °^cat v.e. lie un 

jj. point 5 ' t ?1 




., y;-viKj-y; y«-yj 

U ^3j V*I *4“*! 

,. t> (2, 3)/ <3- and tb ' 7 * are on a rtta4 ght line if 

*-3 


<?G 


* £dl 

2 siii ■* ’ = (j_3 


fror n first two relations n-3-2 =* « - 5 

from first and third relations 


<V e = 5> 


Pi- 2 

2-2 (*-3) 

1-^ — 3 
fr-*4 

n31 V alue of Jt given system of equations has infinitely many 

f p^what value of k following equations show coincident lines ? 

1 For what value of Jt given system of equation is dependent ? 
to + 3 y = jt-3,12*+Ay = * 

Solution : Given equations are 

Jbr + 3y - (it - 3) = 0 and 12x + M/-fe-0 
here, a ] - 3, c t --(fc-3) and n 2 - 12, ft, = k t c 2 
b 


01 
Ott 

ot 

wM 

■ for 




it] b± £i 
*• from ' {% m b ~c 2 


k_ 3 -ft-3) 
12 * Jt " -Jt 

1 3 Jt — 3 


or ' I2 m k = 


tom first two ratios, ^ = | 

or, Jt 2 — 36 
or, k - ± 6 
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*1 t ^ 

from last two ratios, ^ ■ —£— 

or, 3k = fc 2 - 3k 
ot Jt 2 — 6fc = 0 
or, fc = 0,6 

from (i) and lil) we get that common value of Jt is 6 

Thus for k =5 6, given system of equation has infinite! 

l2 ‘ Rnd the value of a and b so that following SVst 
infinitely many solutions 

2x-( ff -4)y = 2 fi + l ^\ 

Sn ' U,inn 1 *07,"*+*"* V + ^ + e.-O tL 

infinitely many solution if 5 + c 

**% 

a 7 b z c 2 

C>vo n «, U a«o ««2r-(.-4,,. (a + INo ,, 

and 

rt vu l .- ( „- 1U]= _ (s _ i) 

Hencelrom(j) 2 ^(a-4) ~(2b+il 
or, 

2 0 -l 5f)-l 
,n,m first two ratio, 1 e^4 

2 JPT 

«-l = 2a-g 

°V 8-1-2a- a 
or. 7-„ 

* roni 8»t and third ratio, 1.24+1 

2 5pTf 

0r ' + z 

•* 5!, -«-i + 2 
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Hence, a = 7, t „ 3 


or, l 






Graphical Solution of Linear Equation ^ 

|3. F° r what value of Ac given pair of equation has no solution ? 
or. For what value of k given fines are parallel ? 
or. For what value of k given system of equation is inconsistent ? 
fcr + 3 y = 3,12* + Jfcy - 6 

Solution . Pair of equations + f^y + c t = 0 and a 2 x + b^y + c 2 = 0 does 
not have a solution if 

^ £i 

Oj “ ^ situation lines are parallel 

Given equations are kx + 3y - 3 = 0 and 12* + fcy - 6 = 0 

here, (? 1 = fr, b, = 3, e, = - 3 and a 2 = 12, f> 2 = k, c 2 — - 6 

, Jt 3 

•** hom > We get 

* i 

or, fc 2 = 12 x 3 = 36 
or, k = ± 6 

takingJc — 6, 


taking Ac — 6, „ _ ^ 2^^|r 


also 


fli fi, c, 
dearly at A: = 6, qZ~tt = ti 


*2 l 2 

a at Ac = 6 pair of equation has infinitely many solution. 

, fl i &i 

Again at Ar = -6, 

at Ar = - 6 pair of equation has no solution 
at k = -6 will be the required solution. 

14. For what value of A: given system of equation has unique solution, 
or, For what value of k given lines are intersecting, 
or. For what val ue of k pair of equation has independent solution ? 

<i) kx + 2y « 5, 3* + y = 1 (ii) kx + 3y « 6, 2x-Ay » 10 

(iii) 2* + y = 5, 6* +■ 3y = 2* 

Solution : System of equation rtj* + fc^y + c t — 0 and a 2 x + h^f c 2 = 0 has 
a unique solution 

“ H K: 
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In to*# **^0 ** 
aciuttootec 0 * 1 * 1 * ^ 

fij Given ^ liah °^ 1lT( j 3 t + V 

*#♦#-** ^5 and 


Kr M^ flUltiCS 

„ding str f«)efr ^ 


‘Sjj 


■ h Cj. - “ 1 


here*, -*V 


= 2 , 


frrnrrt 


8'S 


frditi 


!■ 


or, * * 6 

«> Chrefl ^ _ J,, - tf = 0 

*♦*'*■,7!-*-*' 

. I- Jf = A f 1 

hwft'S"* 1 

* ji i*A 

trom sf^g’ 2 -* 

Dr m*****“* L . . 

«- UrUl,U '“^ 

hji) Given equations are 

^y-S.OancJ&n^y-- 2 *' 0 

h«w^-I'i and h‘3 


,-, there is no real value of k for which system of equation 
unique solution 

15. Find (he area of region bounded by straight lines I x 1 ■+ | y [ -jj. 
Solution ; Given equation is Irl + |yj — ^ 
when x £ 0, v £ 0, .r + y si k 

**s0, j/iO, —jr + y = Jt 
** 0 , y<0,-x-y = jt 

x*o,y*Q, x ^ k 

line (i) li es in lhe fi 

(o.k) rsl luadrant and cuts 

ni an< ^ axes respectively at 


4 

-i 

j 

j 


and (o, k) 


Clear!’ 
Hence 
Trick: 


a * es respectively at (M)* 


1 . What 
(a) 3 

2. If poi 

from 

(a) i 

4 

3. Wha 
and 
(a) : 
Wha 
and 

(a) 

5 * Arej 
is 

(a) 
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le ^u h0n 


-iatiun hi 


...ft 

...l* 

„.(N 


t 0 


Gm phi cal Sol u iian of UtHiftf E^u.ni on ' 

the third quadrant and cuts axes respectively al (-*■ tj] 


the fourth quadrant and cuts axes respectively at (fc« a> 


*-«**•“ 

,„*«*> Bne ‘ n 
jrtd <•>' ^ 

l tV f aJB 0 enclosed by these lines are as follows 


it 


io. m 


ht + y * ft/ 

\x + y = ft 

* x 

ft x 

- X-_-— 

\ "o 

/A(fc, ol 


y/ I — If H If 


lD(t>, -Jtl 


(M 


Cka ,ly it fs a square with -* 4* - ^ 1 

Hence, Required Area. - (^l ) -21 2 
Trick : Area enclosed by 1 *' * ■»'- fcis2F ' 

- Exercise—3A £ 

, What is the distance of point (3,4, from .he ^ 

, v - (b)4 tcJ 3 

w . 0 = ** + 5 then distance of the point 

2 . ff point <*, - + 2)Ii® on the hne y 

from jr 3 ** 5 is l_ m) £ 

3 (b) 3 W 2 * 

,. 11a! is *e distance of point of intersection of straight lines 
and y = x + 7 ftom °"8 in ? {c) 4 Id) 5 

(a) 1 j- ranees of mid poinl of points 1-3.5) 

4. what is the difference between drstances 

and (7, -6) from i-axis and y-a*is ■ 3 

-t -i j:.l—* 

5. Area of triangle formed by coor 

I 
IS 

(a)f 


0 »f 


, r §& 

(c) 3 


(d) 98 
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" ^0*“““- (b) 18 uni. W »-« (4), 

<*> 11 UW ' nrer «p.ed by <he slight line y - *, + , \ i f 

y. ti« ^ • 7 


(c) 15 unit 


A* 


> 


coordinate. 


<o) Sf 

«) 


(b) 

(d) None of these 



^.oled by the straight line 8x - I5y = M ) 

g . Length intenepted y "“S, / 

coordinate axes i () ]7 4 // 

,, a w t ( ’ 2 (d) ¥ ^ ; 

(»> 2 /Sc r<r 

Straight line »♦*♦»-» intersects coordinate axes re^ ^ 


< 


the points 
(a) (- 5 , 0 )(o,—g 0 ) 


(b) 


I# 

v> 
Id 

in Equation Of the straight lines passing through points (4 ,, 3 

respectively parallel to x-axis and y-axis are * 


(c) ( 


-5, o), (a^) 


(™.o)(0, 5) 

(d) (^y.o). (o,=§) 


s 


(a) Jr**4,y=*3 (b) x = 3, y=4 

(c) x + 4 = 0,y + 3^O (d) x + 3 = 0, y + 4 = 0 

11, Equation of straight line passing through the points (2,0) and (q ,^ 

&JL m \ ” " " '* 


( b ) |-£-i 


(c) l-i-1 


(d) l-l-l 


(a) 5 - 3 "' w 3“ 2 ~ 4 vt ' 3“2 

12- Area of triangle between the straight l ine 3 ,t 4 2y - 6 = 0 and cooidnc 11 
axes is square unit. 

(a) 3 (b) % (c) 6 


td) \ 


13. Area of triangle formed by the straight line 8x-3y+24=0 and cooriia* 
axes is 


14. 


(a) 24 sq. unit (b) 12 sq. unit (c) 6 sq. unit (d) 18sq.uni 
Area of triangle formed by straight line y = mx + c with coord inateaxfi* 


w w 


15. Area of 

with r- 

(a) U 


(b) » 

c* 


<«> fe 


(d) ^ 


tnangle formed by straight lines 2x + 3 y = 5 and y ‘ 3l ' : 
with r-axis is r 


3 sq. unit (b) 22 


3 sq. unit (c) sq. unit (d) ]2 


ll^ur* 








■TTTl fc T" 


fTF,F 


6. Area of triangle formed by straight lines 4jt - 3y + 4 = o 4 t + 3„_5n-n 
and x-axis is ' 5 u 

(a) 3 sq. unit (b) 6 sq. unit ( c ) 12 sq. unit 


- Area of triangle formed by straight lines 3x - 


Ois 


(d) 24 sq, unit 
y = 3? x - 2y + 4 s=i 0 and 


(a) ^sq unit (b) ^ unit 

(c) 15 sq. unit (<*) Cannot be determined 

8. Area of triangle formed by straight lines 4x - y = 4, 3x + 2y = 14 and 
y-axis is 

la) ^ unit <b) y sq, unit <c) 22 sq, unit (d) 11 S q, unit 

Ratio of area of triangle formed by straight lines 2x + 3y — 4 and 3x - y 
+ 5 = 0 with x-axis and y—axis is 

(a) 1:2 <b) 2:1 

(c) 4:1 (d) None of these 

0 , What is the height of triangle formed by straight lines 3x + y _ 10, 
2x - 3y - 6 and x-axis when x-axis is the base of the triangle ? 

(a) 3 0>) 1 M ^ <d) \ 

1 . Area of triangle formed by straight lines 2x - 3y + 6 - 0, 
2 x + 3 y - IS = 0 and y - 1 . = 0 is 
(a) 27 sq. unit 
(c) 9 sq. unit (d) None of these 

^ Area of triangle formed by straight lines x + y-4, 2 x-y = 2 and x - 2 
= 0 is 

(a) 4 sq. unit (b) 9 sq. unit 

(c) \ sq. unit (d) None of these 

Area of quadrilateral formed by straight lines x + y = 2, 3x + 4y = 24 

and coordinate axes is 

(a) 22 sq. unit (b) 26 sq. unil (c) 44 sq. unit (d) 11 sq. unit 
1 . A linear equation 3* + 4y = 24. intersects *-axis and y-axis respectively 

at points A and B. If P(2,0) and Q (o. f ) respectively ties on the siraight 

line OA and OB, then area of the quadrilateral PABQ is 

e „ , 15 rt fc) so. unit (d) "y* sq. unit 

(a) | sq. unit (b) 4f sq. unit W 2 ** 1 


(b) ^ sq, unit 
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tun* 


«f =* ,Jl ----1 

bv slraigh* ,ines 3 * ~ 4(, „ 0 

_.—f w 

'* («) n (r&m P*** 1 * 5,3) to ihe coq^j^. *’ 

.. by lhe “ wi,h "^SX V 

(b) lS <0 30 .***>i,X 


Jt ? 






y 


. t5 

<*> 2 


fdj 


s 


,, e th *n area of quadrilateral formed by ~ ■ 

it. "*:'• t andV-« ,s , **" 

(c , (faXd^O W) 2 (b + “>(a tc> 

„ Area of quadrilateral formed by straight U™, . 

“ andyf2- 0is 21 

Cb) sq unit (c) ^ sq. unit 


y.v / 

7 1 '/ (} 

I tf .s' ’ 

J 

i,*y y 


*3 


yyu 


(a) 2 


U s q. unit 


M) 2l 

„ Area ‘of mangle formed by straight lines =b * 4y =, j. 6 
" - < b ) 24 sq. unit ‘ 


>/yy 

y y* 

*s y i 
* drH 

,n Area of quadrilateral formed by straight lines *. U 

a + 3is *** 

<< 

31. Area of triangle formed by straight lines I -y-0.r + 2y c o«j, /j ** * 

(a) 27 sq. unit (b) 54 sq. unit <c) 9 sq unit (d) .^IKSJSB 

32. Area 0 /triangle formed by straight lines a - y=0,r : 

(a) 25 (b) T 


(a; 12 sq-unit 

(c) 4 Ssq. unit 


(a) 6 sq- unit 

(c) 3 sq- unit 


(d> None of these 


(b) 12 sq. unit 
<d) None of these 


/ 1 25 
(c) 4 


(d) None of these 

33. Area enclosed by equation y — I x l — 5 with x~axis is 

(a) 25 sq. unit 0>) 12.5 sq. unit 

(c) 50 sq. unit (d) None of these 

34. Area enclosed by the equation lx! + I y I = 4 > s 

(a) 16 (b) 32 (c) 24 

A _ I ^ |j| 

35. Area enclosed by equation y ~ l x I -1 ana y - ^ 

(a) 2 (b) 4 (0 8 


siM 

■[ U jfl real values of 
■i niasof tf and b so tha 

"KM 




id) 


(d) 


Nti> 


^ofJt 


str 


I if. 


J 


sd#* \ 


% 


36. Which of the following system of equation* ^ as ^ s ? 

{ b )x + 2,»J.W . KjSj, 

mi 4.t + 3y= 5, t 


<b) 


(a) 3^ + Ay = 11,6x + 8y = 15 
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■ 4 JinJ 

J) J6*4'Ur)j t 

wax** thi? n ,i r 
jxcs is 

0f 

f»K* lines t 


6rar ,hi ‘ ,ftf StltlJ,il ’ n 01 Llnwir Equation \a$ 

o( thi; tolling ay**™ <> f «IU«rtom h as i„n ni , dy many 




■4 


t j 2 , 4.r + 6 y 
,3 


12 (b) x ~ 3y a= 1U, Jjf _ &y „ 

(d) 3*-4y,0, 3 * f * Q 


V “ 3, x 


* I 


?6 S H* uni. 


+ 3y 

* ^,y 

l ‘ } 1 r the following sysiem of equations doesnol have a solution » 

L t if * v f , 1 -1 

(*> ft 3*-%- 12 

(rf Lit value of * system of equations 3* + 4y = 19, y -*,3 and ^ 

1* F ' tr [, ho* a solution ? 

(b) -11 <c) 14 

|j) l 1 


(b) 2x + y «a 7 ( 4 X + 2y = H 
(d) 4x + y s 7, 4y + x **7 


(d) -14 


tlsand „ 


& V - 2 


6 i\ I il 


aiifj 


3andy = 3k 

3-5 sq. unit 

and Zx - 5is 


of the following pair represent equation of parallel straight lines. 

<K l + 3y - 4 , 4 x + 6 y = 9 (b) x + 2y ^ 4, 2x +■ y = 4 

^ a, j. s X ~ 3y + 5 (d) None of these 

id ( P ^ T ' 

i| ,|i of the following pair of straight lines donot represent intersecting 

_ 

X + Z u* I + 4 (b) 3 * - 4y = 0, x - 0 

fa)y p 3 + 4' v 2 3 

(c) ^ + 3 y- 1, y- 0 <d) 2x + 3y = 7, 4* + 6 y - 15 

flu' value of K for which system of equation 5x + 2y = K and l0x + 4y-3~0 
" has infinitely many solution is 

^ \ <w i «^ w» i 

. y Fi * vvhal value of K system of equation x + 3y = K and Zx ■+ 6y = 2 K has 
infinitely many solution ? 
fa} K-l 0>)* = 2 

(c) for all real values of K (d) for no real value of K 

H. Values of a and b so that system of equations Zx + 3y = 7 and 2ax + 
(ft + &) y = 28 has infinitely many solutions are 
fa) ti = 4, fc> = 8 (b) rt = 8, i? = 4 

fc) tr - -4, b = ~S (d) a — -8, b = - 4 

IS. For what values of k straight lines 2 *—ky + 3 = 0 and 3.x + 2y—1 = 0 are 
parallel ? 


w 3 


(b) 


=4 

3 


(0 I 


M> f 


tions ? 


^ Value of I: for which system of equations let + 5, 3x + y 1 ha 

u hique solution is 

(a) ^1 (b) fc = 2 (c) *-3 (d) all ^ true 
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, ... Mdllwf’uW**'' 

I#**' '*} 

- •^* , ' i *? r * 5 . (. ) <• <*•' 7 - <•» 

;;;? £» ** £T» SJS ft 

m-i ** *«• £ u »w ».«, s 

ij » i ;; S 3 r.to * ;■; .w.w JS 

£2 5 SJ *•£ £« *«■» * w ’ s 

^ ^"; „pm.— 

2. V ( rf > (l ** * 



-3 


A di,Mm.-‘^.iir^ is , " 1 

j. (d> solving 2*+3y 

J(H i y « x + 7 we get C v * $ **> 

distance from origin ^ /{-3} + *1" =*' 


» I --- rr I? 

fM Mid point of(*JwS) end {7, - 6) = | = J 

distance of point y* J from x-swds - -11 - -J, 
distance of point ( 2 , y j from (/-axis = 2 
Required difference =| |• - 21•. ^ 


, 2 

* M ^abnoflrneis^_ y . u&0 
*** Squired area = A 



_ 98 

~ 3 square unit. 




= ^Sl + H4 =V 2 5_ 15 


I*'* 


Id. 


11. 


13, 

14 

15 
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»•, ;t 


^ fa) 

**■ <*i, * 

2t fr, 

" Ml % 

* "> • I 

'N 


ft’ 


r ;■ - f ■ F 1 ‘ * 4 - f * i ' . 

itttt'ft'i* *"*'*'' ft*-■ ** t>u ■ ■, 

, f■ 

t **** V fr* 

m 



' 2 1 ) 


15 


Jfl 


IM ** 


$$,'&) " l " «!?|< *jf ■>) W 

i|h> /fj;fiff*i *s # N nf» 


4M 




'IA 4.1 


,v 4 


'U/ 


* J 




if fat Hit line cuts i -tfxteitf fn. (t/Mfrtl NJhi it «fl<' 


f H . r ^ 2 Biltl - 1 


fi {al KetjtiliHfl A ren - j 
fj. IW Required Af^n - ^ 
ft M Required Area - | 


i 


i)h 


A 

i 


-J 


6' 

?/7 


Mi 


“ 7 ■■ f ■ 7 i tiijMdtu nui* 


) y m 


i\ t. n 
Hi 11 

A 

m 


| t i;*|Ufirip Hihlf 


9 


f5. (ilf fnlercrpl mmleby 2* • -ty r ‘ n ** ' M, '* <1 j 


'fKt 1/ «») 

I L | 

Inlercppl made by 3.t -1/ ^ 17 oti ♦ rtyi** \ 1 * 

(SnfvfriH btitli C 4 |im 1 Itrn^, fMifJlt Of lltM* 1 *^Nl »1 H, I i 
rtequired Are«= | (dlfferem*lvlw«*)t 


.... V""" ,A . . . . 


1 


1 

"2 


(V 5)1 " 


i; 
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v *rH***. 



Ittc&i* 

*> , is ,<-.i><» 4 - l2squi,reuni ‘ 

,4. «>K*'l uiwdAnt '‘ 2 


,bl SoM"# «** ^p, #*«#"** al <_4 - 0> Snd 0) 

,n 


i/ 

x * “ 



, ReqoimI - £ <**«*« •* tween jMB * rte P« 

X (y-coordinaie of point of intersectj^ 
» j|(l-(-4))x3j*-^ square unit 
IS. (dl Ifaqurfed Area - j f-4-71 x2= II square unit 


Required ratio 


M)m 


22 

1 22 2 
n “11 “T 
3 


a ' (W Un ^2*-% + fi = 0and 2y + 3y-18-0 

mtcreed at A (3,4) 

*y 






a nd 2jt„ 


3 > + 6-0 


cuts 
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0) 


rorsecti. 


&nl 


Graphical Solution of Linear Equation 

\t ~ 1 - 0 and ** + 3 * ” 18 culs a * C 1 j 

A i**«f*ABC - |*BC*AD 

= i|T"(“r)| x l 4 ” l l*2 x9x3 "? s 


JW 


square unit 


«£ 


id) 


the equations taking two at a time. 



23. la) 


Jn each case x = 2 r y - 2 t.e. lines are concurrent, so donot make a 
triangle. 

Required Area Area of = AOCD - area of &OAB (see figure) 

fv 

Nm 6) 



x + y = 2 


24. (d) Area 


„ 1x8x6-1*2x2=24-2 = 22 square unit 
of quadrilateral PABQ = Area of AOAB - area of AOPQ 


. 1. 

- 2 

1 

= 2 


d 

ab 


-\-0P0Q 


j£_\ i-2-a 

3x4 2 2 


_ 24 - 4 - ^ square uni* 




to 


& 


■ 


* 


■ 
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H# 

- V i 1> 



l wvnt 


SSfUi^r MatK-malira 


'\\l \tj '' ^ ,Vl 1,1 

J ! sl ,Vi 4 « 


lijjotv IVint of intersection of 


i 



Ret^ainN* Area = 2 
>' Se* the figure. AnM «« 

(-5. 3> 


lxlMxAB= ^4x3-6 square uni. 


losed is a rectangle 


= 3 


(-?. Q> 



♦Jr 


Reared Area = |(-5)3| -15 square unit 

, *> * = * and x = hy are straight lines parallel to y-axi$, 

v = . y = d, x are straight lines parallel to x-axis. Point t 
■ r.tersectien ot these lines form a rectangle (see figure} 
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iveT» 


A<*° 


Graphical Solution of Linear Equation 

-5 3 

jin es are x = -f'V - * 2'* 0 * 1 and y = -2 


til 


(diflg to aboVG c i uesrton Squired Area - 1 (f>_ a ) ( c - d) 


(_l + §)(3 + 2) 


= kX“X- 21 

2 2 2 m "8 Sc l uar e unit 



Line is 


3x + 4 y - 24 



=1 

or, 24 + 24 
or, g + 6 

cuts x-axis at (8, 0) and y-axis at (0, 6) 


line x = 8 is parallel to y-axis while line y = 6 is parallal to *-axis. 
These three lines formed a right angled AABC (see figure) 

Its area = ^x8x6-24 square unit 


30. (a) Point of intersection of given lines are A(l,2), B(3, 2), C(3, 6) and 
D(l, 4) (see figure) 


It is a trapezium. 






















jYfnthemalics 


rfied Area = 2 


|>f9x3 
^ square 


HI. if) See tfw figure 


Required Area - 1 


XCy 5 25 

2'4 squareuni t 


lc equation 

x 



3^ 

3*- 
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(;rnphlCHt SofUKnn nf i 
, .. 0 “'‘ , '"’ CT “"*> ™«PMlv t .|y Cl „ ,, 


Arsn ” i yMlxOC 


m 

a *i* it 


2 

2 * ID x 5 


= 25 MlUitrv tin it. 
,|veil example 15 


* |tri l :ft,n1 *’ 

KetfH 

. . four line* atv y = x - t,x * u 

a. o) 1 “ " 

1 “ If =-X- 1, X l£ 0 

y = l - jt, x z 0 


iljftnJ Area 2/r 2 — 2 * 4* — 32 squnm unit. 


y = l + jr, x s 0 


lluw lines cut axes respectively at 

(I, D), (0 f IX H, ») and (<X “D H is 

ii j«i*inrtf with each side = h 2 + 1 2 = V2 
, Required Area = (V2 ) =2 square unit 

1fT tf) Clicking each option one by one, in options (d) 

/J, _, i : _ 



(- 1 , 0 ) 


(o, -n 


and 1 U - «i*b 2 

Su system of equation given in option (d) has unique solution. 

*1 
z 


Uj y, C| i 

37. !hl Option lb) follows (b) 2 ; rcst are not * 

a, l), , c t g 2 

3a <d In option (c) ai m b~ m i ^ut ‘T = p a 3 


ft *i . 






I 


iJ 2 ■ >*e* this system of equation has no solution. 

id Solving 3* + 4y = 19 and \j -x = 3 
we get x = 1, y = 4 
pulling (x, y) = {1,4) in 2x + 3 \j = k 
we have 2 xl+ 3 x 4 = *=*Jfc = 14 

^ <a} to option (a) - r 1 * £. Hence lines given in alternative (a) shows 


parallt?] lines. 
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4i. td) rn 0 pH't> rt 


^ ^ _ which is condition for par*u e , ^ 

SflSl ** 

. it doesnot depend u p0l1 ^ 


«. <cJ Here r«~b, n . -vc 


44. (a) Required tt ’ nd,t '° n ** 


ore tf-'-y'-* 


or 


fd) System has unique i 


so 


options fa), M (0 are correct- 

™ Exercise — 3B 


I Jheiy-coondiriate system, if (a, f?) and fa + 3, b + Jt) are two poi 
e Jine defined by the equation x = 3 j/ - 7 , then £ - " 0lT1 ^ a 

1 * o’) 3 «| ( d ) i 

2. The ^intercept of the graph of Si - 4 V = 20 is /SSC fa-ll® 

W 4 unite H>) 5 units ( c)9unJts 

W 1 uruts 

3 - A trianglesis formed by the r-^xhanH n, ,■ ^ SSc ^ePrl 20 i 

as three sides. Taking L j *? 5 and !lnes 2 * + u = 4 j 

Wa£ ft the 9 ° ne ^ aXlSaS ltS base ' ** correspond 

•' ^ unit (c j ^ . 

* 2^sr*^-^«n. fc+15 

14 units (u\ t- y' 120 intercept 

(bJ 15 units r \ 

c « Units fj; 

‘ The area of the t • ^ 17 Units 

** + 3w«i3 , r,t1ngIe forced k . fSSC' Tter-IM 

* 22 and *-*y; e . ,eQ by the f;„ 

len ,s es 5 a: + 7 y * 35 m 


'ty^UanA g 

c m **‘ ta,s 

13 units(b) 150 

13 *q. units( c ) 


13 s q muts( d ) ]0sq u 

fSSCTier- 
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fiid upon ^ 


re two points o n 
) 1 

fSSC Her ! 2012! 

1 units 

fSSCTlLT-f 2012! 

and x-y + 1 =0 
corresponding 

! unit 

SSCTieH2M2j 

20 intercepted 

17 units 

iSCncr-12012) 

7y = 35 and 


0 sq. units 

SCTier-l 2012! 


f StltllUlin uf I.Lr>i--+ r i -ttt 

.**** tiu> | Inn - 3 * * * _ „ 

i,( ,w ’‘* 1,1 


► --,!** (I 

(ts) 


(b> 3-H-**"'*• fc> **l uniiit tj) ^ 

-Ji 


115 

along 


unit* 

11 tSHC Ti**ri 2iti2} 

t the i rOp^ i,m ftirmed by X~ a *l*t y-iiKi* and \he lines 3* + w 
Aft-fl ^ t £i# - AO is 

f ' i; ar,d fi^a urtilftlW 4Hm|. unite <e) 36.51^. uniteW) 37.5 »q. unite 
pi 3*’ 5 ^ ^SSC7lBSf 2ftt2; 

. . vfl[ue of Af sy«Mf»*» of equation Jr + 2y * 5,3, + ky + 15 = Odoesnol 

ftpr'* u (tfiluHon ? 

* fiaveany^ {b) , 2 <c) 6 (<*} _ 6 

p) 2 /SSCCrpjtH2/ 

Answers—SR 

2 £al 3. (a) 4. (d) 5. (a) 6. (b) 7. (a) 8. (c) 

■C Explanation 

,. . - to, fr) 11^ on straight line * = 3y - 7 
| ‘ 

... 

(a + 3i + *) l ics on strai & ht line x 55 3 y " 7 

tf+ 3“3(t + W“ 7 

Subtracting (ii) f*°m, (i) fl +3-fl «3(b +J0-7-(3b-7) 

or, 3 = 3* 

Seflind Method 




... (i) 
... (ii) 


k - 1 


md Memoa b + fc-b |t 

Stop* of line joining the points (e, b) and (e + 3,1> + k) = ^ 3 ^ - 3 

for the line jr = 3y-7 

1,7 

or, y=3 + 3 
slope = j 

- Li 

*■ 5 3 

=* k= 1 

2. (a) Puttingy = 0 in 5* - 4y = 20 
5x = 20 x = 4 

1 (a) Solving 2x + y ^ 4 and x - y + 3 = 0, we get 
* = I, y = 2 i,e. Vertex of triangle is (L 2) 
it is at a height of 2 unit from the ar— axis 
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. sscms^ M“ lh ' n " ,to 

Litrfotn 

. ,,5,-lJO +' 

4 . W (n the r 

putting* »0. y*® 

n.Wngy-». »- 15 A (]S 0) and 
Thus fino cute 

* <a ’’ - AS - Vl5 2 *» 2 -/2S5-| 7 

length fi»Cirr«r*“ 1x1 




length irtltf . 

f j I In Sr + 7y = 35 p 0,,,r1 K * 

Till*: line cuts r -**'* 5 3 * ^ 


0. x = 7 



This line cuts r-**' s 3 * ® 

Similarly 4x +3y m l2 > cuts x ~ a *' S ** 

0.0) 

Solving Sr + 7y = 35 and 4x + 3y = 12 

flf'S) 

From figure it is clear that base of triangle =7-3-4 
gn 

and height^ 

Area a ^ *4 x square unit 

Required Area - l|- & I- 36 _ 

2 W\ 2 2 (_ 3 ) “ 12-3 square un j t 

3r + 4y , y 



H- 1 

2 «Ulx-^.l J!:}x [5g re *o AOCD-areaof AOiU 


^*IOx^.| 1<3x4a j5g ""aofAOCD-areaof_ 

W s ^ m ofe qua(jonx + 2 4 75 “ fi '3I-5 square unit 

Solution ' 0an<,3 * + t J' + lS=0 doesnolhaw 

I 1 ^ 4 


' m 1 ■* T 

Solution if I „ 2^5 

i 2 * 

3-Jt- a "d 

* = 6 k « ^ g 

H *nce, * = $ 


*** 



fi 0) 4 


Dfiao 


; u ne 

ft*** 

ray- 

^ Col* 

on ® 
don' 

3. TyP' 

typ* 

3.t. 

3.2. 

3-3. 

3.4. 

3.5, 


CO: 
is e 
e.g 

60“ 

Ifs 

e ‘8 

is( 

Ad 

CO| 

at i 

In 

Pt> 

un 

cot 

Sin 

b U : 


S. 


il 
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. jnes and Angles 


- "^Tand Definition* ; 

' " \ 11( J r ,,v The part of *1 straight lino whtwe both t-nd . an* 

„m • lf It one point of .1 line is fixed, it i* ratted a 

■lied a l,m 
t ~i 1* 4,11 
p*'* 1 


, t ^ lftt | Son* oil inear |*mils If thnif or moh' points lit' 

,r 1' _ tlv'v ,m‘ ca! fed col linear point Ji three or more points 

i I- 1 1 ni ♦ 

^ j f J'f iriichl line, they are called noncol linear points. 

1 ?«(< nil a s * r* 

&*»*' .^ Accord itie to measurement, angles are of totlowing 

1 1** 

up** 1 j . [j in .angle lies between tr ami *HT\ it is catted acute 

x] Ao<* r * ir,i: i 

^ , An mole whose measurement is l J0“ is called a right 

Right ,wl > :k A h 

T *' ingle If an angle lies between W and IHtr, it is called 

*' .. tl t i t . * An angle whose measurement Is JHtr is called a 

. 4 straign* * in h' n 

!m«* : H an angle lies between l«r and MV. it is called 
Keflex angle. 

angles and Supplementary angles If sum ..I two angle* 
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1U, 


All 


JO****-*- 

... ^ .d/.««< 

«. Linear pah *"^ „djace nr •“’.^/ndjacenl 

is* ':^ t V. such *h» ,e 

7 - ,"*"«< '^vcr'rfy 0PP 0Sitl ’ a "S‘ es - 
facing a* other .s ^ iflOC are one par 

In the jidfart 1 ’ 1 f*S un " while ZA0C and LBOD 
of vertical opposi«eang . angles, 

.rennodtpp^^' 

i. T>-m'Vi*rs.it ll nt .,,, nt points is called a 
(wo or Md tire* * d,(faCTl ^ 

(rjfwvcrsaJ fine. 

In (he en eo Agon: straight Hoc ,. intersects two 
differed! tine* / and *i respectively at point P and 
Q. M»Jinf n IS a transversal line. 

I n ti*rior .mgle*' and Interior angles : In the figure 
given Mow, a transversal line « intersects two 
^straight tines / and m respectively at P and Q. 
ground each point P and Q, four angles are 

Jirmed, among these angles L\, LX L7, LB are 

FtalfL'd exterior angles while Z.3, LA, L5, L6 are 
cjJJetJ interior angles. 

‘ ^.ujingorgte .tod Alternateangtes: In (he figure drawn l, 

angte"^ 6 ^ an ^ ^5" are called pair of alternate intend 

'■*■ and 45" and "43 d a ^ called alternate exterior angls 

"r*~— 

'.'’peof aiternain angle, ^ or co-intena 

Ip -a_ ■ 




'i'c.idJa'Cf J kn ° Wn as all <™ate angles 

ABC a * 'Z«T: ** ^ f ° fa Wangle: ' 

F *-*CD, iBAf . '’ y produced to o /1S of Wangle 
;**™^otZ d J C °r lhu s ,0 fo ^' s °- E and 
Interiorannjpc , , med are ca llcd 



°PpOsite B ‘ 



opP ^ 1 

12-1- f 
1! 

12.2- l 
£ 

12.3- £ 

4 

i 

Ac« 

13,1* 

13,2. 

13.3 

A tri; 
Some Th 
1. If tw 
vertii 

figur 

XBQ 

XAC 

1 Ifar, 
linea 
180 °, 

In tf- 
(inch 
Thet 
Con\ 
a stTa 


Scanned by CamScanner 









119 


f 


LinvJi and An^Lc ~~ 

|bt . rstteito f Z/1CD. Similarly and in|erior 

lt ~ W 1 to the extenor angle BAT. etc 
.H’F 

■l' r " 1(1 ^.^nJin K to sides: 

’.: £"*; ss; 

. ^U PO ‘"‘‘"'f : If Sid ” ° f a trian 8'' unequal, it is called < 
I--' *alette triangle. 

angles according to their angles : 

lX“* ( 


IS 





, , |. Acute angle triangle: If all the three angles of a triangle are acute 
then the triangle is called an acute angle triangle. 

1.1 RW I « J, ' 8 l i' 1 : " " ne “f the *"*>« °f • triangle is righl angled 

^ 9tr’) then it is called a right angle triangle. 6 ® 

/V triangle has at most one right angle. 

,; t Obtuse angle triangle : If one of the ancle ofn^ i - 

A triangle has at most one obtuse angle. B 

•mattTheorem* (Results) based on angles and straight line 
j It two straight lines intersect each other then 
vertically opposite angles are equal. In the given 
hgure. 

cBOC = LAOD (Vertically opposite angles) 

LAOC = IBOD (Vertically opposite angles) 

1 U a ra y is inclined on a tine then the sum of 
liniar pair of angles thus formed is equal to 

IflJ'and its converse is also true. 

00 is siandins 

therefore b 4 a = 180° 

"^Hnr' n=1M ”' henAOBwillbe 
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IV 


*^?2h!S* 

o an thf 


taigat ' ^ many »*■ are Comi "8 <m 


AB, 


1^’ 


. fl + V », + B * + °* t is also 

, ^iEssssss? 

Ilel lines .* 

In tlw adfjccnt fi S u ’ by (1 transversal 
', and / ; allowing pair of 

,ine / T .md tbu, J. « _ 

com»p»n^ in K jn ^ ‘ ajX 48 

_ Iv it it k-^t one 0 / the pair of corresponding angle* 

2J7T?istrhelinrs I, ani l 7 »*P» ralW - l^2=^lhenih<. 
itrt K parallel 

If j transverse line Mttt** two parallel lines then pair of 
angles are equal and its converse is also true. In above fjg Ure , 

z 3 - 45 and 44 - L 6 (Alternate interior 

4I = 47 and 42 = 48 (Alternate ext er j nr 

■Vhm a transversal line intersects two parallel lines, sum of co 
kivrior angles [or allied angles or coin tenor angles is equal t 
Pnwcuti ve interior angles are supplementary), its con vert T , ^ 
i (In? above figure 

44 + 45 - ]f«P and 43 + 46 = 



J80 c 


is 


*' Tflt * Su ™ of all the three angles nf,^ « 

*""» *> (i«. l»o right angle) g 
44 + 45 + £ _ 180“ 

, °' tBAC +“*C+*CA, m . 

' w a Side of a triangle is n w 

o<jti*iI to the sum of tu ^ °^ Uoe <i then the e*h»ri 

_ ° m,erior opposite ang| es 30816 ” *”"* 

v -■ 



B i 


tAcx 


4A + 





£B + 



3- (0 

(ii) 

(tii 


4. 


Ill 

ap 

m 

Ofj 
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Jti^due to the fact that a quadrilateral can be divided into 
a pentagon can be divided into three triangles, a hexagon can 

into four triangles etc. 

from the above result we can conclude that sum of all the intern 
^ a n sided polygon is (n — 2) x 180°. 


Unc* And Angle 


|jn i *« S»«lvr Oh|<-rUvc 


Iti'P 1 


jit jnfll** * mHjnd a P 1 ’ 111 ’ iN 36tr 

i tlJiVJt v n' %r ‘ rn e » * ®i ♦ <*, + », mr 


t ip Jtid OC are af1 ® le biaectorol bane angles cB and I.C of AABC, then 


_ .iA 

lt oc-*r*-r 


in the adjacent figure. 

^BL’ - ¥ a " d ZOCB " lF 
, B oc=iw-^'ir 


18( >--(asa^i 


lv / a + i 8 ■*■ Li iHtv -5S- ^lb * lC mr*- £Aj 


-90 s + 


*. ^4 


(lJ g um 0 f all the internal angles of a Quadrilateral is 360" 

(ii) Sum of all the internal angles of a pentagon (five sides) is 540°. 
(iiij Sum of a!! the internal angles of a hexagon {six sides) is 720" etc. 


"ding angles ** 

= Z6 then the tw (> 

then pair of aj, 
above figure, 

■ mate intern., 

mate exterior angk-s 

’s, sum of consecutive 
?s is equal to IfWTfu* 

5 con v erse is also In* 


■ angle !»o formed i* 


rfiwiung am frrj 


**1. 



LABZ = LA + £- C 


(. 



Scanned by CamScanner 

























In the hg*"*' sl f orme d 

Angle 6, + ^ ®i + 

The sum of »U the e*** 1 ' W** 5 of F 
i.e,, (J t + fl 7 +■ flj + .-* * = 

If polygon is a reguiar polygon then eat 

Tram the above discussion we can conch 
quadrilateral or a pentagon ora hexagnr 
order, sum of exterior angles in ah cases 


p sided polygon has 


2— diagonals 


Soluti 1 


diagonals 


rt ~ **. Quadrilateral has — 

Jr " “ 5 > Pentagon has 

* I,,SS * Hexagon ha* 

^i.gi^ IwwnM 

Ha lf(h „ umofremi 
n th <-‘ given fjg ure on 
^pcc.velv. “ ndG 

£AQO eg I «ad £A ST\ 


2 -2 diagonals 

-5 diagonals. 

® 9 lii 3gonals etc. 


quadrilaten 
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P?V 

\o l i$OD (Vertically opposite angle) 


J^llOC - # 



B 


A‘ v 




question, ^OC + ,BOE = 70» 


r^BOE^r 
“ J& mVf 


Mf 


••• iB ,' p + LDOB + ^BOH = reflexive LCOZ 
Ml**' . e^n^vivp /COE 


N "**' L qp + 30 ” = reflexive L.COE 
-■• l80P+ . - /COE = 250° 

rtflexive 

figure given below lines XY and MN 

minsec* 3 * °' 

lP0Y = 90" and a : b = 2 : 3 then find the 

m/jsuieofc. 

.. a _ 2 

ntution: Given, b - 3 

Let a = 2k and b = 3k 
v £pOV - 90° A ^POX = 90" 

ot £i» + = 90° or, 2Jt + 3k = 90° 

ot 5Jt = 90° or, fc = 18° 

Lb = 3k~ 3 x 18° s= 54° 

^ow, 4XOM = ZVOiV 
*** 4VON = 54 a 

Agairv £XOiV + 4 VON - 180° 

w - C + 54“ = I o/yj 

1 w a c = 126° 

? v * n ^at 4XY2 = 64 
^ati from the _ 




j 

P 


M 

V a 




b (\ 

n 


v 

X 

c 

\° 

y 


(Vertically Opposite angle) 
(Linear pair of angles axiom) 

theJ.,!^ = a " d hne XY is produced to point P. Draw a 
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- UUvnTs SBC Migrw?r (Vulml.. 

or. 2L7.YQ = 116° 

■. LZYQ- 5T 

v <~xyq * lxyz 4 lzyq 

CXYQ = 64‘* ♦ 58" = 122° 

Now nfflen, /_QYP = LPYX + ZXYQ 

- ISO* 4 |22 < ’ i *302 o 




solution : i.DRS - ±CRQ <K-rtuvIfv ttf yo»tto *ngk>) 




s In the given figure if PQ It ST, APQR - 1HT and £RST = 130°, Find 
aQRS 



solution From point R draw a line RM parallel ST, 

ZRST 4 £SRM = 18tr interior a# 

or, 13ff' 4 aSRM = IfiKT .% ^SRAf^5(T 
Now, jlQRM £PQR 
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i mw and Angle 

° r * iQRS * - llCf 

.* ^ s ,*r-ne' «■"»«» ... z.QRS.jn. 

** ^ „iv*. «f" i ‘ AB " CD • CAPQ ■ 50 ‘ *’d < LP RD _ 127". find , 
111" 


-- 130°, Find 


'rirrr Jflgh' 

... n» 

natvan&te' 


, ..^HllCD ^APR = £PRD 


^ lAPQ * iCPR = ^ PRD 

,, r *y« 127 " o& y = 7 T 

4^0 - 

50“«I. ••• *- 5°“ 


(VWte/ftan* angle) 


(AltL’fflati- single) 


^ 4ff\ If bisector of AB and I.C meets at O then prove 

A 


- 1inD 

lluUflOC“ 1,CP 

w iuiim>: InA^BC 

^.,10+^=180" 

* 4 (r+ifl + ^c = i8o“ 

ot iS + AC-MO" 

dc f**f-nr 

NW, In ABOC, ZO0C + ZOCB + ZBOC - W 


01 T + ^ + ZBOC = 180" or, 70“ + ZBOC «= IMP (tram (0) 
/. LBOC ~ 110° Proved, 

[Shortcut * ZBOC = 90° + J = 90" + 20° = 110° Proved.] 

■ If angles of a triangle are is the ratio 2:3:4# then find the least and 
greatest angle. 

Stilton r Let angle be 2r°, 3X° and 4*°. 

2^ + 3*°+ 4**= 180° 


% 9*° = i8(j° 


180° 


= 20 “ 


or, jc° * ~g 

leastangle = 2*° = 2 x 20° = 40° 
8^3 test angle = 4x* = 4 * 20° = 80° 


Scanned by CamScanner 










Hichet 1 

Itt> . m in 110 “ and on* of its 

angJ* ** ^ fin ° . A ffC in which exterior C4Cr> 

Con**' ^ZC. '% 

... iABC*tBAC-tA CP 

oc i/WC*W > - 110 ' 
at . Z*4BC * fitf* 
on Z4CH + ^ P " lfl(r 
on LACB +110”- I®® 8 

.V IAC 8 ^ 7 & 

.». tn ,nang* K?R *** t?P *" d «* "Tf V !' y T roduced tQ Poin|, 

r. 1 / Z 5 F* = 135 ^ and £ p Q T = 1I0 ° find ZPR G’ ^ 

Snlulinn: zSP* + tQPR - ISO" (linear pair of .ingles) 
on 135° + LQPR =* ISO 0 
on zQF/r-45" »© 

Now, LQPR * LPRQ= LPQT 
on 45**+ LPRQ~ 110° (from (i)} 

LPRQ = 65° 

the adjacent figure LX = 62" and ZXYZ = 340 
If VO and 20 respectively bisects ZXYZ and 
LXZYthen find LOZY and LLYGZ 
Solution : U, AJfyz, iyX2 + ixy2 + 

° e 62 "* 54 "+«ZV=i80" 

■*■ zjczy„ w . 

From question 

N<w, fn 40V2, 




luHnn 
or, * 


Agair 

A 

or, 71 

13. in the 
LQK- 


ZXZY = 180° 



32° 


4 ° y z + zozy + 

Of, 27° + loo 

"- + 32 °+ZV02 
^ ^OZ 9 i2jo 


^0z 

= 180° 


180° 




Solution 
■*. I 
or, x 
Or, x 
Now, 
A 

Of, 91 
°r, 9< 

°r, y 

**<*€< 
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LijiLj mm i LL I^ir 


127 


fi|! ujeli« ,esPC andRS Ultcr9ect a 'P°>n«r such that ypRT- 

t'fyp and lTSQ - 75°, Find sLSQT. * CPRT 


& 



,-tPl B1A*W 

'*C. 40 - iPrS 

“^rs-135” 

^ r ^,iTSg^SQT-^PTS 


(i) 


75° 


t^SQr: 


135° 


(■ 4TS Q = 7 S" and v jLPTS - 135") 


/St |r-13r-W*-Mr. 

**6*** P ven below tf X PS ' P G11 SK CSQR , 28° and 

. QftT=t& find* and y. 



IPQR - LQRT 
ot * + 23° ^ 65* 

* ** 65^-28° =*37° 

Now, In 

4SPQ + Z.PQS + ^.QSP =* 18CF 

* 9(p+370+ y= 180° 

' y “ lW, -127“.53» 

x sc 3 t<j _ , 

^ and y = 53 °, 




... (i) 


(front (i)) 
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Luvnt ; SSC M..h«noU« 

Et Exercise-4A J 



ri* *- 

, th,«*>I s ,?JT d ,on8a '« e . 

(a) 5 cm (b) 10 cm { f.‘ “’ . ldl ‘“fl,. 

f4 „ jsoscel<?s triangle is 15 more than 

(d) 7 q® 


^0/ J L111 

2. Angle at vertex of an i 

ai base. Angle at vertex is 
(a) 35° fl>) 550 


(c) 65' 


\ 



{»> 

lt» tl 

tt* 


(a) 30" (b) 40° fcj 45° (d) 60* 

Given that AB II DE, LABC = 115°, LCDE = I40 a What i A 
/.BCD ? mev *h*, 

E 

A x> n - 

+i- 



(bJ 550 fc) 6R° 

y do n BE, AB±rAD CDEC - 35* y o n ^ ^ 
rfx? « - *HDq » 3Q-, 



(a) 
4 U * 1 
AC 3 

W) 

(0 

11 Side 
poll 
the 
Iher 

(a) 

11- In tii 


55 c 


Ors apojntonth ( c ) 45<j 

With OL nor with 6^ A **QNlid (d) 

equal lo If^AtfOAf ^ rawnw hichi«r> -a 

™ ts one thi-j , Cfl 15 neither eolntidic 

MS ° 0»60. th ' rdof ^ON,thenzA(W. 

^ figUw (c) 7S a 

* C UQ *nd t RT p b CD, iPTB " (d) 80° (i 

and £DV$ „ 450 Sm t U. w 
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IS “ j 

d) I0 ^ <*, 

1 ° n <' of IK*. 




l *k 


n 7o* 


* H* 


¥ iP d 



60 “ 
is the 



v *lu* ( 


(b> 20* 


(c) 30° (d) 15° 

ter/ 

*1 if rt » 4 H is 2 unit. It is divided by point C such that 

k CM, the lervgth of CB is 

4 „ (b) 3- unit 

jJf - (d) -/3unit 

, i_$uret 

i- " j« «d AC of » triangle ABC are equal. Side BC is produced to 

t Ho Frama poinl £ on AC, line EF is drawn parallel lo AB. Consider 

" ’t*b*»ral£CDF thus formed. If AjABC = 65“ and iEFD = 80“. 
■a lehat Is the value of LFDC ? 

t ff (b) 41" (0 37“ (d) 35“ 

.*^given figure AB is parallel to CD and BE is parallel to FH. Measure 


;oinddent 

LMON* 


i HO" 

Hof 



6 


D 


(d) 130 ° 


!t>wing cannot be number of diagonals of a polygon ? 
M 20 (c) 28 (d) :s 
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Lines and Angle 


< d >2*. 


'owr, 





IA 


lh * *W (|J Xl$ , s two third of its complementary angle 7 


'* i 3^ 


(b) 45° 


(C) 48“ 


(d> 6CT 


*) 10“ 

50101 ^e.c„ 


{i } $ . v<;n below AS is parallel to CD* If iDCE * x and AABE 

"is equal to 
, the* 1 ^ D 



n)y 


-X 


(b) 


{*+]/) 


<c) * + y-m (d) x + 


- „ n below AB and CD are parallel. If LEAF = 98° and 
£ ^ * *,«, / PCD eauals 


100CT 

£.xoy ? 


f*)6? 



B 


(d) 84° 


I0(f 

LACD - t# 
?2° 

ial bisector^ 
? angle ^ 

20 ° 


ihfcfigure given below PQ is parallel to KS. What is the measure of 

msi 



k) 20° 


(b) 23° 


(c) 27° 


(d) 47° 
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1 ST 


24, InthpfiS 11,e * ?lUl1 


below, L* A 




<*>h. 



\ 


w <c) 360 W)sa* 

jementary to each other then each 

(b) Right angle * ■» 

(d) Supplementary a , 

(c) Acute angle , 7 

of a regular polygon is g- times each ^ 

?6 Ignlt r^l then what is the number of .ides in the poly^ 
- (cJ 9 (d) i 0 


(a) 26" 0,1 ^ 

25 , jf h% f t> angles an? comp 
(a) Obtuse angle 


(a) 7 **>) 8 ' ' 

27 . If raiio of angte of a triangle is 5 : 3 .10, then what is lh„ d|( . 

between its largest and smallest angle . % 

fa) 20’ fb) 30’ (c) 50° (d) 70° 

28. What is the measure of the angle which is tine fifth of its suppi^^ 
part ? 

(a) 15’ fb) 30° (c) 36° ( d ) 75 c 

29. Consider the following statements : 

If a transversal line cuts two parallel lines then 

1. Each pair of corresponding angles are equal, 

2 . Each pair of alternate angles are unequal. 

Among these, true statements are— 

(a) only] 

(c) both 1 and 2 ^ GnJ y ^ 

3D" ABCD is a trriw , ^ Neither I nor 2 

I20’and^^^o IU , mSUChthaMD 1 J BC If FT ■ 

- 50 . then Ly equals— ‘ lf EF ,s Parallel to BC, In 



m 

& 1 9 

(* 


(* 

r 

3? 

0 

il 

f< 

f 

( 

1 



fa) 50° 

w'2 M “‘ ,fc Mw. rr ,w »" 

fb) 20 

fc) 24 



(d) 80° 

* s 344^, then what is the 

(d) 36 


36 . 


37- 


38- J 


39, 


1 . 

9. 

17. 

25. 

33. 


1 , 
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8 »jt 


' a > 30 


in »ho polygon i R “* a ^ 8 y| ar 
<«' * <b > » ly6 ° n * lota. 

ratio of sides of two rc Eul <«> l 0 * * K 

jng le is 2 :3. What is th e num^f 0 ' 5 ' 80 '* is l . 

... a (b) 8 ^ r «>fsirt_ 1 


4 

, n the two regular poly gon Cc > 6 — n ; 

h ^cc between their intema ^r of , 

p’lyS 00 ,s an 8>es is 6 T*®* in 

(a) 15.12 (b) s.4 ' Cn **“ ■ aH 

» each of interior angle of a „ (c) ' 0.8 

*"* number of sides i n the d °ubl e jts 

(.) 8 (b) 6 8 n “ 

<C> 5 


*br,j » 




avin 8 

= 'ion. s . 


(d) 


Sides ^ the 
<d > 20.16 

(a) 8 (b) 6 ' '°7“ 

( r \ t ,or anp|« 

. which the following cannot be n, 5 (h\ 

***** be —U reofani 7 

<a> 150" (b) 105“ nglc °f a ro 8ular 

* Numb ° r ° f dia8 ° na,S in a Polygon havi!Tin • ld) *« 

(a) 20 (b) 40 , ' 8 10 Slde ® is 

tc) 35 


(a) 20 

WJ J5 

* |i one internal angle of a regular W) 32 

diagonals in the polygon is yE ° n is 135 ". then number of 

(a) 16 <b) 18 ( C) 24 


I. (b) 2 . (b) 

1 (b) 10 . (d) 
17. td) 18. (a) 
. (c) 26. (c) 
. (b) 34. (b) 


3. <d) 
11 . (a) 
19. <d) 
27. (d) 
35. (a) 


Answers — JA 5 


4. (d) 
12 . (c) 
20 . (a) 
28. (b) 
36. (b) 


5. (b) 
13. (c) 
21 . (d) 
29. (a) 
37. (b) 


6 . (a) 
14. (b) 
22 . (a) 
30. (b) 
38. (c) 


(d) 2 0 


7. (b) 
15. (e) 
23. (a) 
31. (a) 
39. (d) 


8 . (a) 
16. <b) 
24. <b) 
32. (cl 
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tH Lucent's SSC Higher Mathematics 

M L^.e.chba^ angle of ■«««'« 

.-, Angle ae vertex =te ♦ ]5 “ ) 

We know that 

x +15“ + x + x = ISO* 

165 eee 
«* X = - 5 " - ™ 

3. fdJ Let L ABC - 0 and lACB = a 

then, a 1120" - ISO® 

^ a = 60® 

=* a +x = 2x 

iSum of interior opposite angle} 

«* 60® + x = 2r 
=* 2 r -x = 6 (T 
x = 60" 

fdJ Draw a Jine through point C, 

which is parallel to each of AB and DE 
’■■ ASIlGf IID£ 

•'* iSCG- 180®- ZABC 

= ISO® -115" = 65® 
and LDCF= ISQ^-lcDE 

* ISO® - 140° is 40 ° 

Now iBCC * 4 .BCD + LDCF = ign. „ . 

“ «" + iiCD+40*=180" He*' ^ ° f al>8ks) 

*"* ZS CD - 180° - 105° = 750 





5 ' Let LADB^ft 
’** AD I \ BE 

t cbd =. e M tmule 
■■■ 8 + 30»=8S" SJ 

In MBD. p P us ‘te angle, 

or, 90° + 550 . 

05 + *=* 180® 

*’■ * =*35° 
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M VQ-LTUV=^ 
u** LVVS « 45° 
iL (VT=45' 
mltTV, 

LU 180° -(55° + 45°) = 80° 

. i r= IPTR = 80° 
iCLQ + IRTP = 55° + 80® = 135 


(CorruptHiding angh•) 
(Vertically opposite .ingle) 

(Alternate angle) 

* 

(Vertically opposite angles) 


. -CAD « LCAB ~ LDAB 

*= (90° - 20®) - (90° - 30°) = 10° 
s Ccvav AC 1 - AB x CB 

**'*-2x 

'***-U0 

' r^UJlTTir 
Scanned by CamScanner 


C (2-x) 


B 


k- 


7 










10, <d> Herc,zJ - LC =* 65 

LX = l b = 65° (Corresponding angle) 

In &FGD, 

il+if + ^D=180" / 

TSf 65° + 80° + 

=> iO - 35° 

11. (,l iH£B = 180° -- 500 =70 ° 

Since HF JI BE end HE is a transversal line 

ifHE * E HEB = 180“ (co-interior angle) 

=* ^FHE + 70° ^ 180 a 
LFHE^UQ* , 



No, of Sides (fl) _, 

4 

5 

6 

7 

8 

No. of diagonals 

2 

5 

9 

14 

20 



P , rt fr- 3 i - 2 

For, n *= 4* J “ z 


ir(rj-3) 
= 5, - 



„ «{*-3) 6x3 ft 

6 , ’—«—* ~ -n~ “ v 


2 ” 2 

n(»-3) _7x4 _ 
1 * * * ™ ** 

r» (w—3) 


y ” 2 ” ^ 


- ' 2 -^r 5:20 

= 9 > »^i1).9|6 . 27 


2 

in «(»-3) 10x7 

io ( — 2 — ** —2 — ” 

So, number of diagonals cannot be 28, 
13. (cl L** EF is drawn parallel lo AB 
*'* 4.EQM — LOM8 tttiffh*) 

- ££OM = b 


1_ 


and LEON — 2.0NM f/l/iimifed/i^'/e) ^ 

— i£ON=c 4M01SU6 + C 

v lMON + a = 2n .*, a * 2a _ <6 + c ) 











































pff = LEFM (Alternate angle) 

' JS* = 45 ° ■* JLEFB + » 450 

l F S = 45° - 30" => tLAFB = 15® 

.. L A = 36ff" - External 

1 * 

fi 




larly, £$ * 360r> “ External 

Z.C = 360° - External LC 
that, LA + = 180° 


,know 


• ,W - M— «*W-S*»M B. * **, _ B>twu| ^ 

. F<wrt«l ^ * External iB + Externa] f C - 108(8 - iste = w 
„ praw a line EF through O such that 

£F II AB II CD 
\okj48 II 

4>tX0 + 2XOE = 180“ 
a, iXOE - 180“ -125° = 55" 

But£T II CD 

„ i£0V = f-OYD = 35" (Alternate 
Hfl«, LXOY = 2.XOE + 2EOY = 55" + 35" - 90" 

• 11 LACD - 120“ 

« iC^B + 4-ABC ]* 120" 

* •'.reexterior angle of triangle is 

-.uni of co-interior angles) 

* CCAB + | iCMB = 120" 

= LCAB = 

' W v LBOC = 130" 

LBOC + 2XOC = 180“ 

scaoneo oy t^amscanner " ■ 
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Lucent's 


SSC Higher Mathematics 


Now, LBOC ** 130“ 

« L.BOF + LFOC - 130“ 

* £FOC + FOC~}3Cf 
-* LFOC = 65° 
and LAOC = 50° 

~ LAOE + 

-» lEOC + lEOC = so 10 
- ^£OC =25“ 

-* 4EOP = 4EOC + 4FOC 
= 65" + 25° = 9<T 
w.tdt- APQR^LQRS 

»* PQ I I K5 ... (i) 

and ilSRL + ^KLAf = ISO" ... (u) 
RSIILM 
From fi) and (ii), 

PQ I I IM 

Angle between PQ and LM is 180°. 


(v OF, *«— 




(Alt 


fettUfe 


ili &\ 


* W ' lm ° W ^ if ° ^ f>- *« ‘‘■mptanentay then 

V ° t ' U9 °° ... 

According to question, fj ^ ^ q( 


■til 


'ts complementary angle, 


0= f (9O°-0) 


3P 


21 ,d> ^ciub 


«£f: 


ft — I 


/co-in ferror 


ta> 


(v OE is bisector of 




U* 


In AA 


-(*) 

** X 

p 

fenfflf =» x 


, F 

1 P = 36° 


an gfe * 36° 

** £ 

ICDiSdraWnlh ™ U g h point £. 

* l (b) Q 

■*• Ii 

£-— D 


-sr 

4 

4 



£ G 

^4 


4, 
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Lines and Angle 


139 


rtO 


(n 


-x) 


lJ0 


*lBEC 


+ LCEG^n 


-y 


+ lbbc 


+n-x=n 


x + y~ n 

> a = ll = 9 r 


2 « 
i$tC 


180 “- 98 “- 82 ° 
360 

, fa =l8ff > -(36” + 82->) 

* " ^ 180 ° - 118 ° = 62 ° 

_ / ECO = tFCL = 62" 

titfice* LtA ' 


ftt>-intiTiur ttngfrsf 



, u) I* 

4 />LM - - 55" 

4LM 5 - ZtMN + LNMS = 55° 

J + Z.NMS=s55° 

* Z.NMS = 55°-Jf 

4 MLN = 180" - UPLM + ZQLW) 
= 180° - (55° + 47°) 

= 180° -102° =■ 78" 



InAMLN, LLMN + LMNL + LMLN = 180° 

* i + 67°+ 78° = 180" 

* x = 180° - 145* = 35° 

From equation (i), 

*• LNMS = 55" - 35° - 20° 

1 tb » Given that AC = BC 

* InMBC 

LA = 4B = 38° 

= {LA + 4B) 
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140 Lucvnt's SSC Higher Mathematics 

25, lei If two tingles are complementary (sum = 90 131 ) th^ 

acute angle, 

26. (c> Since each interior angle fo regular hexagon * i 2o ° 

7 

Each interior angle of polygon - £ * 12CT = 14 qq 
L et number of sides in polygon be n. 



(» -2)xl8P. = 140r > 


I8n - 36 = 14« 


4rt = 36 


it — 9 



27, Id) Required difference - 5 ^'+ 10 * 18Cr ~ 18 x 180 "*7Q" 

2H. (hi Let required angle be x then its supplementary angle 
According to question* 

x « l (mr-x) 

^ 5x = 180° — x 
180" _ in* 

A X ** 

29, i ,0 Statement (1) is true. Statement (2) is wrong. 

30. <h> v A BCD is a trapezium 

A AD 11 BC 
EF S! BC 
Hence EF 11 AD 
Lx + Ly — 180° 

Ly = 180° - 120 ° = 60° 
ia> v Let number of sides be n 

(h-2)180 „ 

According to question*-jj--= 144 

=* (m - 2)5 = 4« 

=> 5n -10 - 4m « = 10 

32, <<> If number of sides in regular polygon be m then 
( 2 n - 4) 

V - x 90“- =2<gL = 15Q° 


(Linear pair of an£ 


(2"-4) x 3 ,2 

n ~ n - 


n 

bn- 12-12 


- 5 


n 


^ =5 


=* 6m — 24 =1 5n m = 24 

31 . (b) Sum of interior angles of a regular polygon of m sides | 

3S (2 ft “ " 
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fi** 

* n 

1’lmberof^»- ^P«tivo ly S* and 4a. 
* “’ = fi¬ 

fe** interior anglo - (Hr^) x9r ] 

^ (||fc _ 4 ) x 36T - (Si - 4) x 450“ = 20i x 6" 

* (Jftr-4)x 12 - (8*-4)15 » 4* 

. |2a»-4S-120r + 60 = 4* 
a 4r = 12 

* r-3 

Number of sides are respectively 15 and 12. 

(n-2)l80 

Ji ft) Each internal angle of polygon = n 

4 

Each exterior angle of polygon - 

AmwmT (h-2)180 

according to question, --=*- 


"-2 = 4 


n 


n = 6 




I ' „+ $ ' ,<) , de5 in two regular polygon are respectively « 
",A****** ^-flcMntemal angle arc respectively-ns “ and 

- %d^* 

1^1 2 
^to-P^^S) 3 

|,-^jlx2-^ 
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tU 


ssc HlfC 1 ** 

n=J * 180°, 


. ofpo iy^^ 

y 7 , CM E*ch interior »ng * w hen n = 4 108*, h 

_ 60°, when n 313 ^ when rt = 8 l 40", 

X21T. * hen n * 6 lS<n when n = 12 

144 “ when *** 1 rt(n — 3 \ 

JS. if) SItm nutrb< 10 x 7 _ 35 

„ 1 JlE . £h ^ 0 f a .S^-*“ l “ PO,) ' 8On= " . 

( * B)flJ 2**r-W’ ■* < ( *- 2> = 3n - «*• 

f)(n-3) _ &(fi __ 20 

... Numb* of diagonal - J 2 

_^ -— ■-—- : Exercise- 4 8 ' ■ - - IT 

l A.O.Batc three points on a line segment and C is a point not lying * 
AOS. If AAOC ^and OX, OY, are the internal and external bi-*^ 
of LAOC respectively, then LBOY is 

(a) 7T (b) 66 * (c) 70* (d) 80° 

ISSC Trcf./^iq 

If each interior angleis doubleof each exterior angleof a regular polygor, 

with n sides, then the value of n is 






tj* 


fi^ 


U) S 


(b) 6 


(c) 8 


(d) 10 

l$SC 7?t>rl2p(i| 

. 1 . Side BC of AABC produces to D. If LACU = 108° and A.E = 1 iAthe, 
ZhA is 2 


fb) 59” 


(c) 36* 


Cd) 72° 

4. The external bisectors of ZB an d / n r frSCTwtM, 

“ 80* then iBPC is ° f mect at point P. If ABAC 


1 BO*, then IBPC is 
fa) ®°* (b) 40” 


(c) 80* 


(a) 


l&Cf 



2 . Ibl Eat 

Ea« 

Ac 
=* n- 

3. <d> a 

or. 


(d) 100 ° 

5- By decreasing 15” of each ($SC1}er420 

* n 2: 3 ! 5. The radian mc«u~ * trian 8 le » Ihe ratios of their a'6 1{i 
$ ft) § asute °f greatest angle is: 


(a) 


1 (a) 


(c) 5s 
V} 24 


w) W 


fSSCTier’ 


J20 
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Explanation 



i «• 

v tBOC = 180° - 40° = 140° 

• zB0y=^ = 70° 

: H Each internal angle of polygon = ( n ~ 



Each exterior angle of polygon = 2n 


According to question = l^ 2 ) n ~ 2n 

n mZ yr 

* 1 - 2=4 =» „ = 6 


li a«riy,4C = l80°_ 10 8« = 72 o 

w ' LA + LB = 180° _ 72 " = jQgo 

^ + JM = 108 ° 

* . A 
2 * 108 ° 


A 
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c isr-w* i3o a 

H^SPC-IW*-!»*-»• 

5. {dt 2Jt + 3* + Si ,JI 1S0<> " 31< 1S ° 
or, 10* = 135° 

. 13 5 ° 

■* 

Greatest angles _ St + IS* 

_ 13S* .«* 

= 5 * jq + 15 


(v B + C= I80 g ~ 


ao° 




J65° /i65 v ^\ . 

" 2 = ( 2 _x i80j rad 

!in , 

filtl 


_ /li* _n ) lln 

~ \ 2 x nj m ir 


i Required sums « (n-BJ + (tt-C) 
= 2 n - (B + CJ 
^ 2 ir-(n-/t) 

= n + ^ 

7 ‘ W From alternate angle, 

4° + i D = ijs* 




C° : 


2 . 2 . 
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a triangle to three sides of another triangle are equal and 
1 ii S1 pding angles are also equal, then the two triangles are said to 

the* r ^ent. 

^p£p are congruent then it is denoted by AABC* ADEF. 
|f^ Can R 


. that in the notation AABC * A DEF, vertices A t B t C 

If must ** nu 

(vspectively correspond to vertices D, E, F 
the above figure AABC and APQK are congruent. It is written as 

MflC - A PRQ as A *-► P f B R and C Q are equal angles. 
he nC e while writing the congruity of two triangles, vertices are written 

in the order in which they are equal. 


: Condition for congruence of two triangles :: 

In the following conditions two triangles are congruent. 

21, SAS condition: Two triangle are congruent if two sides and included 

angle of one triangle is equal to two sides and included angle of the 
other triangle. This is called side-angle-side (SAS) condition 



In the given figure if AB = PQ, BC = QR and LABC = i-PQR 
then AABC * APQR 

condition : Two triangles are said to be congruent if any two 
an £les of first f~Hsnolo ic fn anv two angles of second triangle 
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14 * 


tu ^* cwwr 


Ma ih empties 





in the given fig 0 *® 


if £-&' 


zX L C*£Z* nd AB = xy 


^ ^BC - AXVZ ^ included between two *, 

«•-j-sr5ssr anv “»«* and one -•Si 

Howevenn ASA 

taken M 0 f a triangle are equal to eonespo^ 

ML SB«dH«: «**££■ * he "" tri “' S " 

three sides of anoth*- . (S gs) condition. 

This is known as side- 5 ' 

F 



the given figure If PQ - VZ, QR = ^ ™ - ** then APQ* 

:rx 

Ji-nndilion : If hypotenuse and one side of a right angle triangjf 
^equaJ to hypotenuse and one side of another right angled 
jangle, then the two right angle triangle are said to be equal. 

C M 


k B 



In (he giver figure if BC.PN aric | AB^MP then AABC « AMffl 
3 . Intfrefollowingcordistwofogies arenotcongruenl 

another triLgle.T^/fT “ e ‘ ,ual *° corresponding angle" 1 
3.2. If two sides of one wan 0esr ' ot (oll °w congruence of triangle 

but angle induded betJLiJ* < ? Ual to two sides of another triang'" 
of the two triangles are equal ** *** not ec l ua ^ ^ ut ^Y other angl* 


9 

V* 

ts?£ 

s iVi 


CpP 


dit* 


4.1 

4.2* 


tri 


th< 

th« 


ie. 


^ Re) a 

ther 


6 . 


are 


Con 

M. 
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Wangle 

angled 

raL 


MPN 


in the given figure AB . P Q . bc „ Qfi 
iPQR are not congruent as cc and ' 4R '®ut 4nBr 

given sides iR "*"“•<»* an gl . 


«*n 


Condition far (wo triangles to be similar : 

-jwo triangles arc said to be similar if 

4 ,J. their corresponding angles am equal and 

4 2. their corresponding sides are in the equal ratio 

A 





5. 


In the given figure AABC and A PQR are said to be similar if 
LA -= ZP, 

= ZQ , 

ZC = zR and 

PQ ” QR " PP 

This is denoted by A/iSC - APQJ2 
i-e. - is the sign of similarity. 

Relation between si m ilarrty and congruity ; If twotrianglesarecongruent 
then they must be similar but its converse is not true i.e. if two triangles 

are similar then it is not necessary that they are congruent. 

Condition for two triangles to be similar: 

^•1* condition • If corresponding angles of two triangles are eq 
ihen the two triangles are similar* 
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figure if = ^ B = ^Oand 4C, <# 

In tj, e given fig 01 * ^tk. 

it we can conclude that M - 4£ 

^BC-AFQKand&omitwe PQ 




if 42 _ I£ _ 4j£ then A ABC - APQK and we can conclude ^ 
^4 = lP, ZB = AQ and £C - 

6 . 3 . S-A-S ratio condition ! If one angle of a triangle is equal to** 
angle of another triangle and sides supporting these angles are in 

the same ratio then the two triangles are similar 



In the given figure if and LB = LY then &A BC - AXYZ 

and from this we conclude that LA = LX, LC = LZ 


and M m BC AC 
and X Y YZ m XZ 


6A, A A condition ; If any two angles of the two triangles are equal th ® 11 

their third angle are also equal. So equality of any two angle* ol 

two given triangles are sufficient condition for similarities of 
triangles. 
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« /1C 


wtcfudf tK*i 


vquaj to one 
ifiglen ane in 


jc-axrz 


*<juaf then 
angles of 
les of h* 0 




iff** 


,„d SHnitaf Trt * nS ‘* s 


*n- jf.- i^- ^1 


pectively 


lie on 


side 



**' I ^ 1 ' ^eoi *** 1 * S ab ° tn>e - similarity of two triangles. 

* 1 <* ,h * , useful in solving similarity 

<***"* „Ld on mid points of sides of a triangle 

^*k °ca** AB o{ * MBC arerespechvey ' 




1rt ir 


tjful about order of the angles). 


• ° f theomms always hold true. 

j gc ; similarly ED U ^and ED=\a* 

' 

^ a PfA rn aCDE (be carefu I abc 

*"* _ f tfED , 4 CM and 4 CD£ are congruent therefore area 

•'S^-J (area ° fAABC) 

rtd. of parallelogram BDEF, 

% P£. 4 f contains two of the 
^mangles !asmentioned in MX 
ytirra of each of parallelogram 

= 2 * | (area of AABC) 

= ^ * area of AABC 
U p Q t r he respectively mid points of sides EF, FD and DE, then 
mu of PQK “ ^ x area o(f A ABC, 

«?j of parallelogram QRPF = ^ x area of A ABC etc. 

‘dividing, triangle in equal area 
u Point D is mid point of side BC oi a triangli 
Wthm w 0 f MBD - area of &ACD 
tethai these two triangles are not congruent, 
then the 




D inH p j- ii 

^ 8D = £)r _ P 1V1 ^ e S ^ e BC °f a AAjBC in three equal parts 


two triangles will be congruent 


0 £ 'fC) then 
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» Lucent's SSC Higher Mathematics 

of tkABD « area of LADE 
= area of LAEC 

= ^ (area of LABC) 

Here all the three triangles are not congruent 
too. If lB = LC then triangles at two ends 
are congruent i.e. A ABD m LACE but they 
are not congruent to LADE 

Nolo : property (9.1) and (9.2) can be extended f or 
also. 




Points^ 


%l -1. If E is any point on median AD of trianele a ft/- /* 
of BO then 5 D\ 


is 


BC) then 
area of LABE = area of A/4CE 


liiiti 


Nt 




, 4 

* .bavc property If £ is centroid (denoted by G) then 



. ■ i| M _ 
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b*- 


Suppose ABC is a right angled triangle with 
L A - 90* if AD It BC then 

InMBD, LBAD= 100*-90°~B 
** 90" - B = C 

In HACD, Z.CAD =180°-9CT-C 
* 90° - C = B 

Thus AABC - A DBA ~ ADAC rrkjfr.J 
Again from ADBA-ADAC 

g Z.QA 

A DC 

ot, DA* - DB DC (Note) 

,i k hWi important property ul triangle* 

Hi It AABC is an acute angle triangle then 
AB 2 + BC 2 > CA 2 
BC 1 + CA 2 > AB 1 

and AB 2 + CA 1 > BC 2 
For an obtuse angle triangle ABC, 

AB 2 + BC 1 < CA 2 
ot BC 2 + CA 2 < AB 2 
ot CA 2 + AB 2 < BC 2 


(V'jtB ♦ Z:C HO") 



B 


11 


lil ft obtuse angle) 
Of i~C - obtuse angle) 


(if AA~ obtuse angle) 

ti 3. (Stewart l'he»a-m> If AD flength= x) divides side BC of AABC 
such that BD = m and DC — n then 

A 



* (r * + + c*n where BC - a, CA - b t AB = c 
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11.4 


U MSC h ■» oMuse *" 8le tria " 8le With 





48* = BC 2 + CA 2 + 2AGCD 

11.5. If ABC is an acute angle triangle and BD ± r AC the^ 

B 



AB--EC 2 + CA 2 -2ACCD 

! 1.6. (Appolojiius Theorem) If D is mid point of side flc 



of4 «Cfc, 


AF ! + AC 3 = 2UO j t BD*) 

11.7. If a line divides two sides of a triangle in 
tht.' same ratio then it is parallel to the third 
side. Converse of (he statement is also true. 
Hence in AABC, Be 11 Ep 


and j§ 


M 



■C 

BC I f EF 


(hen* AAEF~ A4CP) 
‘ irS" “ m ° ne * *“** end perimeters of ** 

If A^SC-iDEF then 
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Congruence and Similar Triangles 



areaofMBC _ _/Bcf /Arf 

12 * 1 * — ofAD£f ^ \ D £/ -{ef) ={W) 


area of JbDEF * -» *■ / 

j,e, In two similar triangles, the ratios of their areas is the square 
of the ratio of their sides. 


I2 1 . If AW and DN are respectively altitudes of two similar triangles 
then 


area of AABC / 
area of ADEF ~~\WI 


A 




12.3, If AP and DQ are medians of two triangles then 


area of AABC 
area of A DEF 




12.4. If AX and DV are respectively bisectors of LA and LD, then 

2 

area of AABC _ (AX\ 
areaofA DEF ~ \DY) 
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M 

area of A ABC / perimeter of A ABc \ 
area of ADEF \ perimeter of ADEF j 

12.6. We can conclude from the above result that 

perimeter of A^5C M ^ BC AM An 
perimeter of ADEF DE DF * EF * DA/ “ [)Q ** 

12.7. If area of two similar triangles are equal then th * 

me Y are^ 

13. Relations regarding areas of congruence and simi! flr j H , 

13.1. If two triangles are congruent then their area ^ lria % 

equ a j 

13.2. 1 /areas of two triangles are equal then it is not ne , ’ 

are congruent. ece *sary ^ 

13.3. If areas of two similar triangles are equal then they a 

13.4. Two congruent triangles are always similar b>?****** 

true. Ut COnv ^ i( 

13.5. To prove that area of two triangles are eoual , ' 

the following two methods. q ' ve co * n oioa) ? 

fa) If two triangles are congruent then their areas am 

Cb) If base of two triangles are equa. then draw ^ 
*be base so that length of two perpend 

1 “f ^^“-equilateraUr^i, ^ 

tWo sides of a triangle arp ™ i 
ako equal. Converse of the 

i.e. In &ABC. AB = AC /_ B = 
and = ^.c -» AB *= AC 

H2 L^e Pr0PertyiSalSOtn,CfOr ' qUiiateraltrian 8 le 
Line joining the vertex ,u h 

jangle divides the angle attest /T* baSe of an too** 

Converse of the statement is als^j^ per P e ndiailar to thebas*. 

fn the given % Ure ^ J 

mid point of Rr th A< ~ 3nd ° is 
p tof °C then ADXrBC 

Conversely, if AB = 

-"id point of BC ADLrBC 

^l® property is also true for equilateral triangle 
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, each vertex of equal angle of an 
,i 1 hfl1t !*4es triangle, perpendiculars drawn 

jctlSCi* _ ; J art,.-! 


155 


i*o 

10 


the oppsite sides are equal. 



in the given figure. In &ABC if AB = AC 

a BE ir Cf lr BE = CF. 

Con vefse thc statemem is aJso true 

^ property is also true for equilateral triangle, 

Medians drawn from the vertices of equal angles of an isosceles 
l4 ‘ idangle to sides are equal 

Hen ce in MBC if AB - AC <i,e. lB = l_C) 
j f F are respectively mid point of 
/lC and AB then BE “ CF 
This property is also true for equilateral 
triangle ^ 

q Triangle formed by joining midpoint of sides 

14 of an isosceles triangle is also an isosceles 
triangle. Suppose AABC is an isosceles 

triangle with AB = AC and D, E, f are 
respectively mid point of BC, AC and AD B 
then AD£F is an isosceles triangle with DE = DF 

I 4 _(, Triangle formed by joining midpoint of sides of an equilateral 
triangle is also an equilateral triangle. 

'^r- - Solved Examples; 



l tn the given figure if DE M BC then find length AD 

A 



Solution 


or. 


DE I) BC 

AU_AE 
DB~ EC 

AD _ 1.8 
7.2 "574 


or, AD = 7.2 k 


1.8 

54 


= 7.2 x v = 2.4 cm 
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dD 
OS 


Cs 


in the Hguie given helow DE ! 1 BC. If AD 
(hen find AE . 

A 





SflitJlmn ; P£ II PC 

_ AD_4£_3 

^ W EC 5 

Let AE^x 
AC - + EC 

or. TC = AC - AE = 4.8 - x 

Uvuh from (i). ^ 

or, 5.r = 3 x (4.8 - x) 
or, 5x= 14.4-3i 
or, 8 .y = 14.4 

... x-iii.,8 

Hence. AE = 1.8 cm 

I’oints E and F respectively lie on sides PQ and p„ , 
condition given below state whether EF 11 Q R ° 4PQ * t "r 

«) PE = 3.9 cm. EQ = 3 cm. PF - 3.6 cm and FR~ 24cm 
(ii) PE - 4 cm. QE-4.5cm, PF-8 cm and RF = 9cm 
Solution : (i) Given PE - 3.9 cm, EQ = 3 cm , 

PF = 3.6 cm and FR = 2.4 C m 
Now. ^ = ^-13 

and. 


P£ 

FR 


£6_3 
2.4~2 = l 5 


Clearly, Jg , ^ 



£T doesnot divide PQ an d PR in the same ratio 
I F and QR are not parallel. 
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4. 


Gi^n P£ =» * O"- QE = 4 5 cm 

pf - 8 cm and RF = 9 cm 

nr 4 8 J PF 8 

£E __ .-p- = g and w = 3 
No** £Q 4.5 9 KJ- 9 

p£ £E 

••• k & 

.. gf divides sides PQ and PR in the same ratio 

. £F N QR 
■ * 

|0 the given figure if DE II BC then prove that £§-4£ and 

[leam as property! 


Solution : 


. if DE II BCthen 


AD = 4$ (Thales Theorem) 

DP EC 


adding'1'to each sidQ 

AD . i „ M + 1 

^n+DP ^ E+EC 
or, DP ~~ EC 

or, = first part is proved 

, /z\ AD _ AE 

Again from (i) D g - £C 

DB _ EC 
^ AD ~ AE 

adding 1 to each side 

DB_ j.i_ £C + 1 


or, 

DB 

t AD 

EC + AE 

AD 

' AE 

or, 

AB 

AC 


AD 

~ AE 


or, 

AD 

AB 

AE 

~AC 

: 2 nd part is proved 





BF BE 

5. In the given figure DE \ I AC and DF 11 AE prove that pg = 
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Huliittmi 


u*€%i*r* Mathi.^ 

In &ABC. OF II AC 
rc "* JjA /Tfifi/cji 

ami In ABIM. PF M All (fiivrn) 



HF _ HD 
Ft * DA 

From ti) and fii) 

$'K- Vl '" ni 

In the >;iv<-n points A. B. C respectively i- 
s..ch (hat AB II PC? and AC II PR show that ec"? S ' d|!s Os 






InAOPR, AC rr PR 
. OA _ OC 

" AF Tr 

,ron i (Ojnd {ii) 

OB OC 
BQ- CR 

_ Qand o Rin(hcsaincraii 

« cm 2 and *. 

~™nd triangle. 8 ‘ M ' 5 ™' ftnd > hc 
,u, ‘" n ! Since ratio of area of two si ■, 

■" 1Um of ** “—Ponding atouXL ‘ 9 “>“>'»« 

lri angle _ (altitude of first t ri,n r ut» 


or, 

or. 


Arca of swond triangle 
81_ (4.5) 2 

12 T — *r 

9z __ (AS) 2 

n 7 p 

_£. _ 4.5 
11 ” // ■*- h = 


(altitude of second tria ngle) 2 

fu/jiNV /r is attitude of second tr\ 


_ il x4.5 
9 


■5.5 cm 
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Qi two similar triangles are respectively 196 cm 3 and 256 cm 2 . If 
s driest sid e shorter *riangle is 7 cm then find the shortest side 

; M ieia*«r.rian B te 

, n r In< wo similar tnan B les lhe ra tio of their area is the square of the 

'* A "" > of their sides. Assuming required side to be x cm, 

m* m 

w>)f have ^3 "196 

, 256 x 7 2 16 2 *7 2 

**. * = 196 ” 14 2 

^ x~ T 4 - ^ 8 cm 

* The sides of triangles are given below. Classify them as types of triangle, 

(i) 9,1Z 15 (d) 6, 7, 10 (iii) 6, 12, 13 

dilution : (>( Let a = 9, b = 1Z c =» 15, here c is the largest side 
V a 2 + b 2 = 9 s + 12 2 - 81 + 144 = 225 
and c 5 = 15 2 ~ 225 

a 1 * f> ! = c 2 , so given triangle is a right angled triangle 
Oil Let a = 6, b = 7, c = 10; 'e'is the largest side 
here V + 5 2 - 6 2 + 7 2 = 36 + 49 = 85 

ande 1 = I0 2 = 100 
v r 2 > a 2 + h 2 


*** Given triangle is an obtuse angled triangle 
tm i Let p — (}, q = 12, r = 13; r is the largest side 
here p 2 + q 2 = 6 2 + 12 2 « 56 + 144 = 180 
and r 2 = 13 2 - 169 
V r 2 < p 2 + if- 


‘ * given triangle is acute angled triangle 

'^th°Jts“des rh0mbUS ** reSPeeBVe ' y 10 Cm and 24 cm - the 

f 3 rl ) omtn f whose diagonals are BD *= 10 and 
angle i agonals of rhombus intersect each other at right 


50 5 cm, AO - 12 cm and 2 . AOB - 90° 

{f im ° is the point of intersection of diagonals) 
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In right angle AA08 

AB 2 = AO? + OB 2 

= 5 2 4 12 " = 25 + 144 = 169 
«\ AB = M 9 « 13 4 

l In the given figure if OA - OB = OC ■ OD th e 
(i) Prove that AO AD - A OCD 
(tl) Does AD 1 1 SC ? 

Solution ; (i) Given CM‘GJ3 = OC-OD 
OA _OC 


or ‘ OD ” 08 
also, Z/tOO = ZCOB 

from S~AS similarity criteria 
AAOD ~ ACOB 

Hence, ZA = ZC and ZD = ZB 









SC J * ac 2 = 2J3C 2 r . sr is rights 

N ° W ' S ‘ nce is an equiUferal w ' * . . 

similarly, ABQD is a, Ian gle, its each angleisiHf 

Now * A BCP ABDn U,LSl r l tnangk% ' ls each angle 1860“ 

But tWo similar triangles th 

of ,,a sides ** ' lhe rah « of their area is theaqua**** 

ar< *®§J 


( * ar (dBCPJ - JL 

2 arABDQ proved 
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* 


i 


|rt ,1 k ***** H # urv * C - A?. Aft - A D a » d 

fiC m 


■'^r^C Prove that 


Ac 

Aft - AP 

,%t*d*-BAD - £-£AC 

ilf( ^PAC * ^BAD = zDAC + 4MC 
,ir. i-BAC * ^-PAD 

tn>m S-A-S condition 
&A0C • AAD£ 



Corffsponding sides of two 

nc n£ 


congruent triangle are e q ua j 


(4 


4 fi is* lino and P is its midpoint. D and £ 
sideo# line segment AB such that Z.BAD = 
(**• the figure)- Prove that 


are tWo P°«nts on the same 
^AB£ and ^£/Vi =, ^ Dpfi 


t d aPAP-A£BP 


till AP 


solution : li> Given 


L&AD -- iLABE 


*nd£EPA - Z.DPB 

or, tEPD + I.EPA = i_EPD + £DPB 
or. LAPD^ £BPE 

and AP - BP (giveni 

irom A-S-A , A DAP a AEBP 
'<> v ADAP . AEBP 
**. AD * BE 



15 


corresponding sides *■ | 


two tongruent triangle are equal) 


Wangle ABC is an isosceles triangle with AB = AC. Bisectors of L.B 
*** intersect each other at O, join A - O and prove that 
OB = OC 

^ AO i s bisector of z_A 
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®°^tion * (i) In AABC, AB = AC (given) 

**• AB = AC 
or. i ^b=\aC 

Or, AOBC » AOCB b 

(v ob and OC are respectively bisector of 

In AOBC 

OB ~ OC proved (i) 

(ii) Now, in AABO and AACO 
AB = AC 

ao^ao 

and OB = OC 

from S—S—S cond i Non 

AABO « AACO 
ABAO - AC AO 

(v corresponding part of congruent trian g ) e 

16. in the given figure ABC and DSC are two isosceles 
common base BC. prove that AABD = A A CD 

Solution : In AABC, AB = AC (given) 

,\ AABC-AACB ... (i) 

Again in ABDC 

BD = CD (given) 

ADBC=ADCB ...fii) 

Adding fi) and <ii> 

AABC + ADBC = AACB + ADCB 
or, AABD - AACD; Proved. 

17. ABC is a triangle in which altitude BE and CF respectively drawn* 
AC and AB are equal Prove that ABEC » ACFB 
Solution : In ACFB and ABEC 


tiro 




trian tf«v 



CF = BE 

ABEC = ACFB *= 90° 


(given) 

(given) 
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Congruence and Similar Triangles' 


and BC ~ BC 
H er>«. &BEC.ACFB 


(common) 
(from RHS) 


\ 

\ 


) 


' jf £ is any on me ^i an AD °f AABC prove that 
- D is midpoint of side BC 

coluhof 

. BD-DC 
■ * 

From A draw AL lr BC and from E draw 

£M BC 

flow ar i&ABD) = 2 &DxAL 

„ (SACD) = 5 CD x AL = ^ BD x AL 

* a r (MBD) = ar (iACD) 

similarly ar (AEBD) = 5 BD x EM 

ar (A£CD) = ^CDxEM = | x BD x £M 

. ar (A£BD) = ar (AECD) 

subtracting equation (ti) from equation (i) 
ar (AABD) - ar (AEBD) = ar (AACD) - ar (AECD) 

ot, ar (AABE) ~ ar (AACE); Proved. 

iq In the adjacent figure, point A is midpoint 
of side PQ of &PQR- M is any point on QR 

jyv r is drawn parallel to AM which 

intersects PQ at N 

Prove that ar (ANQM) = 5 ar (APQR) 

j Solution : Join NM and AR. Let they intersect 
7 atO 

ar(AAPR) - \ (AP) x (Height) 

or, ar (AAQK) = \ * QA * (height) 

{.*. It is given that QA - AP, and 
perpendicular drawn from R to side 
PQ is altitude for the two triangle) 

ar{AAFR) = ar(AAQR) 

= \ ar (APQK) 
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[v BD = CD] 

... (i) 


(»> 





1 * 


\ 



^R 




S 
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Again v AM 11 NR tv base Pq 

■*. ar (AAMN) - ar (&AMR) (here base is AM) ' * ^ 

Now, ar (AAQR) = ar (AAQM) + ar (AAMR) ^ 

or, ar (AAQR) = ar (AAQM) + ar (AAMN) (from 0i» 
or, ar (AAQR) ^ ar (ANQM) 

or, ^ ar(APQR) = ar(ANQM) (from (i)) 

**. ar (ANQM) - ^ ar (APQK); Proved, 

20, Two triangles BAC and BDC have same base BC and a re 
the same side of BC. If LA — AD = 90 and AC and Qfj inte 
P, then prove that AP x PC = DP x PB 

Solution : InAAPBand ADPC 




<vertic °><yo Pposite 

A 





LA = AD = 9Q a 
A APB = A DPC 
.% from A-A condition 

A APB- A DPC 

AP BP 
DP~PC 

or, AP x PC = DP * PB; Proved 

21. In a AABC, aJtitude drawn from vertex A to side 

that DB *= 3CD. Prove that 2AB Z = 2AC 2 + BC 1 ^ at ^ Suc * 1 

Sojution ; Given DB=.-3CD 
Now BC = DB + CD 
=> BC = 3CD + CD 
=*- SC = 4CD 

^ = 4 BC and 

Dfi = 3CD.2 B C 

. Applying Pythagorous (heorem in A ABD 
We have AB 1 ^ /ID 2 + DB 2 
Similarly in AACO 

- AD 2 + CO 2 

*-* l' 


tv BD = 3CD] 
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Congruence and Similar Triangles 

l-ilr.H'tif'S ‘N ll,ltu,n ti»i) from equation (H) 

AB> - AC 1 DU 1 - CP* 

ab’-ac’-IUbc) -(Jbc) 
ab 1 -ac*=(u-1 , 6 )bc 2 

AB 2 -AC*=l BC 2 
=, 2AB z - 2AC 7 - BC 2 

ZAB-^ 2 AC 2 +■ BC 3 ; Proved 


| n a triangle ABC. D is midpoint of side BC. If AC>AB and AE 1 BC 
iht-n prove that AB 2 - AD? - BC ■ ED + ± BC 2 

„ 0 1 u i,on ■ In the given figure D. is midpoint of BC, AE l BC 

v AC > 

A.ASI3 i» an acute angted triangle in which jLADB is acute 


AB' AD 2 + BD 2 - 2BO - DE 


> 

A 

* 

K 

nr, AB* AD 2 + (4pJ -2*^p*DE (see 11.5) 


/ 

\ 

nr, AB 2 AD 2 - BC • DE + J BC 2 ; Proved 

cZ 

/ 

n\ 

Exercise —5 A 


D J 



t. —W Wangles are congruent their corresponding 

KejNun (It): Area of two congruent triangles are equal 

( ” rrr are corrert and statemeni r is '™ e «*«•— «>f 
w sssr ™ bui *—« r * - • -» -m. 

tej Statement A is correct. Statement R is wrong 

. U) St3,ement A « w ™ng, Statement R is correct. 

Omj,ider the following statements : 
unique triangle can be formed if 

I’ ' lS Sldes and included angles are given. 

* lK t " IVl * angles are given 

and included sides are given 
(a| \ given statements, true statements are 

" y <b> 1 and 3 only <c) 2 and 3 only (d) ail 1, 2 and 3. 
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The length of hypotenuse of» V*" 3 ' , '« 

•wo perpendicular lines, smallest one .s tripled and hi s " I, 

Wed the hypotenuse of new right angled triangle thus,*,"''* ,X 

va) 5 unit, 9 urul r- 

(O 3 unit, 9 unit (d) 3 ^ 6 ^ 1 

in a right angled triangle ABC, £C\s right angle If aid*,. 

are respectively c afl< * length perpendicular from C CN 

then which one of the following 1 i» } 

tb) a 2 + b 2 = a 2 y^ 

(d) p 2 = a 2 ~ h 1 


(a) (o 2 + fr 7 )fr = tch' 

(c) p 2 = tA + fr 2 

In AABC, ^B= 90°. If M and N are respectively midpoi m of 
and BC then 4 (AN 2 + CM~) is equal to 

4 (c) 5AC 2 







(a) 3AC 1 <b) 4AC" (c) 5AC‘ (d) 6 /v C * 

Area of si right angled triangle is A. If its one of the perp endi 
is fr then length of altitude from right vertex to hypotenuse \ % T 

(O 


«> *2£ 

^ +4A ‘ 






2Afe fb , _2Aijb_ 

VfcS4A 2 V+^A 2 


Triangle ABC is right angled at A. If AB = 3 unit, AC - 4 unit 

and 

perpendicular to side BC, then what is the area of the triangle ^ 
(a) g (unit ) 1 (b> § turrit ) 2 (c) g (unit ) 2 W ) % ^ 

Consider the following statements regarding the 
given figure. 

I. AD AC - AEBC 2. CAiCB - CDfCE 

3, ADfBE - CD/CE 

which of the following are true ? 

2 ' 2f 3 (b) 1.2 

Cc) 1,3 ( d ) 2 3 

9. Suppose that WX Y2 is a square. Suppose points P, Q. R are respect:^, 
midpoint of WX. XV and 2W. K. L am restively midplToTi^ 

PR. what is the value of triangle PIP. 

area of triangle WXYZ 



A «■-- 

(C ADB * 2.4£8 •• v 


fa) 


JL 

32 


lb) 


_L 

16 


(c) > 


(d) A 


W 






















Congruence and Similar Triangles 167 

diacenl figure ABC is an equilateral triangle 
Hi, side equals to 30 cm, XV is parallel to 

"'' XT Is parallel to AC and VQ is parallel to AS, 

+ xjp + YQ ' 40 cm, then what is the length 

^cm (b) 12 cm 

lc ) 1 f»cm ‘ (d) None of these 

[t awtesponding sides of two similar triangles are in the ratio 9 :4, then 

11 ,hat is tHe ratio of its area ? 

^ 9;4 (b) 3:2 (c) 81:16 (d) 27; 8 

H sum of two angles of a triangle is equal to the third angle, then the 

11 

triangle is 

(a) right angled (b) acute angled 

(cl equilateral (d) obtuse angled 

p [n the adjacent figure, L is a point on the internal 
bisector of acute angle ABC and line ML is parallel 
to BC Which one of the following is true ? 

(a) A BML is equilateral 

(b) AB AIL is isosceles and right angled equiangular 

(c) ABML is isosceles but not right angled 

(d) &BML is not isosceles. 



B 



Q 


14. In the adjacent figure ABCD is a 

parallelogram, P is a point on BC such 
that PB : PC = 1 :2. Produced parts of side 

AB and DP meet at Q !f area of ABPQ is 
20 (unit) 2 , then what is the area of ADPC ? 

(a) 20 (unit) 2 (b) 30 (unit) 2 

(c) 40 (unit) 2 (d) None of these 

15. ABC is an isosceles triangle such that AB - BC = 8 cm and ^LABC = 90“ 
what is the length of altitude drawn from B to AC ? 

U> 4 cm (b) 4V2 cm (c) 2V2 cm (d) 2 cm 

lb - In th<? adjacent figure LM is parallel to QR. If LM divides APQR in such 
3 way so that area of trapezium LAI RQ is double 

area of APLM, what is the ratio PL: PQ ? 




lc) 


1 

J 


ft-) js 

(d) £ 
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l. 


17 . Point *D and £ respectively I icon sides /IB and /IC of 
lh.it PE is parallel to BC. If AD ■ 2 cm, DB = 1 cm, AE * 

length of EC is C| * l> tf^V 

(a) I.San (b) 1.6cm (c) 1.8cm (rf) H 

^’1 f-*. 


ii (b) 1^6 cm ■ «** ^ 

line PQ is drawn parallel to side BC where p ^ 

y lie on side AB and AC. U AB = 3AP, whai j s u Q 
a . . ne. , Ule ran? 


10 



tfi. In AABC . --,- 

sportively tic on side AB and AC^ - 1PWL lg ^ ^ ^ 

of ArtPQ to area of A/1BC ? 

(a) 1:3 (b) 1:5 (c) 1:7 (<j) S 

19. Consider a triangle /1BC right angled at B. Side BC j s ^ 

DiBD>BC )such that BD - 2DC. Which one of the follov , 

(a) AC* . AD 2 - 3CD 2 (b) /IC 2 = dp 2 _ ze^" 6 * N> 1 ' 

tc) AC* = AD*-4CD 1 (d) ,4C 2 = AD 2 - 5 CD 2 

Angle Q of APQR is right angled. If midpoint of 5 id es p Q 

respectively X and Y, then which of the following i s no( , ** 

(a) KX 2 + PY- = 5 XY 2 <b) RX 2 + py 2 _ tUe ? 

(0 4(RX 3 + PY) 2 = 5 PR* (d ) RX 2 + PY 2 = 3(p ? W 

=1. In (he figure given below, what is the value of ^ + 

It is given 

tha.DE II K.M>.x.DB^~XAE~x*2 
and EC - x — i 

(a| 3 (b) 4 

(C) 5 (d) 6 A <_ _. . 

lolling isTCf “ re20Cm - ’ 6cmand 13cm, then which on J ' 
If) triangle is obtuse angled (M 

(C) lr *angle is acute angled L an?le ls ^triangular 

23 . 4/ , Bf connot known 

“ABC and ADEF .. 

" an* s, m ,| ar such (h M_BC A 

angles are respectively 16 cm 2 > D ^~ EP' Af ea of the two hi 

length of EF ? ’ and 49 ^ ^ 

fat 1 £ 


2l ^ ^ 'n "re adjacent Ague* ^ &5)l ® cm < d > ^cm 

S^: x + J ~ X 'RC** y. Qb e a. Which one of the following 


•S true ? 

<a) 2j/ ^ 

(h) 4y = x + z 

(c) *y + 

(d) xy+xz=yz 
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side 


¥ 

= 9Q*. From point A. perpendicular AD Is drawn to 

A'' 8 '"' „ nf the following is true ? 

\ ^ * Which on)y (b) AD/tC - ADBA only 

^ £,) b* BC ~ &pAC ~ AZ3BA only (d> A ABC - ADBA only 

(d . . , gc where D and E are respectively lie on /IB and AC 

S t,t ^ abC ' D * s What is the ratio of area of triangle ABC to area of 

r>^ £? 


s 


ft,) 5:3 (c) 9:2 (d)2S:9 

(a) 3 :1 d £ are respectively taken on sides AB and AC of a 

rtrttflt*' 1 1 

s udi ® ^ ” 3 and A£ = j AC. If length of BC 


in 


iang 1 *-’ 


, W hat is the length of DE ? 

(b) 8 cm (e) 6 cm 


Cd) 5 cm 


I. 


i S l5 £ft1 ' 

(*> l ° Cm .rttal bisector of A -A of triangle ABC and meets side BC at 
'JS *0 iS trm BC =* 7.5 cm than AB : AC is 

^ (b) 1:2 (O 4:5 (d) 3:5 

101 rallel to side BC of the triangle ABC meets side AB at D and 

^ line P a ea Q f is 36 square cm, then what is the area of 

side AC at fc - 

^18 Iq cm (h) 36 sq.cm (c) 9 sq. cm (d) 72 sq. cm 

tj) , der 0 point o on the side AC ofAABC. If P, Q, X, V are respectively 
w Cor5 1 t A p and DC then what is the ratio of PX and QY ? 

n frr (b) 1 = ] (O 2:1 (d) 2:3 

(jJ 1 » 

In A/1BC FQ k parallel to BC . Accordingly if AP : PB = 1 : 2 and AQ 
1 Sl ' " 3 on then length of AC is equal to 

(a) 6 cm (b) 9 cm (c> 12 cm (d) 8 cm 

* 0 . A line parallel to side BC of AABC meets AB and AC respectively at P 
~ Q (f = QC PB = 4 unit and AQ = 9 unit, then length of AP is 

(a] 2.5 unit (b) 3 unit (c) 6 unit (d) 6.5 unit 

33, ABC is an equilateral triangle. Points P and Q He on A B and AC such 

that PQ I I BC. According if PQ = 5 cm, then area of AAPQ is 


la) ~ sq. cm 

M 25 V5 

(cj — 3 — sq. cm 


(b) ^ sq. cm 


A — sq> cm (d) 25VJ sq* Cin 

Jn AABC. XY is parallel to BC and it divides the triangle into two equal 
areas (X lies on AB and Y lies on AC) then BX : AB equalities on AC 

(a) 42 : 42-} <b) 1; 1 (c) 2:1 < d ) 42 - 1 : 42 
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36. Points 


N 
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35. In triangle AABC, points B and F lie on sides AB ai ^ 

EFl l SC If £F : BC = 3 • 7 then what is the ratio of are as * C ^ 
trapezium EBCF ? ^ 

(a) 9:49 (b) 9:58 40:49 (d) 9 \ 

i-oints D and E respectively lie on the sides AB and AC of a 
that D£ I I BC. If area of AABC and trapezium Deqb 
16 :15, then AE : AC is 

(a) V5 :4 (b)3:4 (c) 1 :4 < d ) ^ ^ 

37. If ratio of area of two similar triangles are 16:9 then rat io _ 

of squares formed on their corresponding sides are * Por|, 

(a) 256:81 (b) 16:9 (c) 4 :3 (d) g 

38. If area of two similar triangles are equal then ratio of their rr 

rr cstj n 

altitude is. FOt *dk 

(a) 1 : X Cb) 1 : 41 * 

(c) 1:2 W) Con ^ot be determine 

39. If ratio of area of two similar triangles are 64 : 81 and leneth 
bisector of an angle of first triangle is 4, then what is 

bisector of corresponding angle of the second triangle. n ^ 

9 

(a) 5 cm Cb) ^ cm (c) 10 cm (d) 2 Q 25 

40. Diagonals AC and £SD of a quadrilateral intersect 

AO OC= 1:2 = BO : OD and AB = 16 cm then DC is ^ 

(a) 16cm (b) Son (c) 4cm (d) 32 ctn 

41. In a triangle ABC, points D and E respectively lie cm 
such that DC 1 I BC If AD = 6 on. = 

CE = 16 - 2x cm then what is the value of* 

(a)2 w 4 w vr Cd) 8 

(a) 4VJ cm (b) 4 cm (c) 2 ... 

. , vc; zcm (d) 16 cm 

Among the following which am,, 

triangle S represents sides of an acute angN 

6 , 9, 16 CIj\ 7 8 11 / \ 

44 ^ ' 8#11 («) 5,12,13 (d) both fa) & (W 

angled S tTiangIe° W,n8grOUP Wl ^ Ch ° ne re P resent the sides of an ob» 

Cb) 5,6,8 ( c ) 4(5#6 ( d ) ision« oftheSf 


II 






[. f iiiu ■VTmnfTrun.gW 


7TI 


(b) more than 20 cm 

(d) between 4 cm and 20 cm 




■ tli t'l iw 11 triangle an* h cm and 12 cm then what is the 

•* 'l^u- i.n** ** “* ,hinl ' ,dt ' ? 

' , W i„«'n»«""' d 12 on 
|«I T 

u -> ie^th*n4«n 

s1 of an acute angled triangle is 8 cm and 15 cm and the length 

"Third .id** * * then 
1 17 7<x<l 17 

u» ,1M-< 17 7 <x<23 

„ , _ of an obtuse angled triangle ate 8 cm and 15 cm and third 

]( I *' 1 

**» •*■*•**" 

, 7 . ><23 n>) 7 < x < /161 

U i |7 < j < 23 (d) (b) or, (c) 

|S tn ,h.* *ABG points M and N respectively lie on side AB and AC such 
that area of triangle ABC is double than area of trapezium BMNC, The 
ratio AM MB is, 

U ) V5 - 1 (b) 2- 12 (c) /2 +1 <d) 2 + V2 


lav* PL? meets triangle ABC such that P lies on AB and Q lies on AC, If 
AP 1 etn, PB - 3 cm, AQ 1,5 cm and QC = 4.5 cm, then what is the 
ratio of area of AAPQ and quadrilateral PBCQ ? 

(a) 1 - H* tt>) 1:15 (c) 1:9 (d) 1 ; 8 


Ml In the given figure PM PR = PNPQ and is such that 4 PM = 3 PQ, if area 
ot APC?P ^ 32 cm’, then area of quad rilateral MNRQ is 
la) 18 cm 3 (b) 14 cm 2 

Id 20 cm 2 (d) 12 cm 2 

ABC is a given triangle, A straight line EF is drawn 
parallel to BC It cuts AB at E and AC at F. If area of AEF is one third 
area of quadrilateral EBCF then EB ; AB is 

Wl ; 2 (b) 1: 41 <c) 1:V3 (d) 1:9 



\ivsvvers-5 ‘ 


l <b) 2. fbj 

* fb| 10, (d) 
17 18. fd) 

2S <c) 26. (d) 
B 34. id) 
<a) 42. (b) 
49 “ <b) 50. (b) 


3, <c> 

4. (a) 

11. (c) 

12. (a) 

19. (a) 

20. (c) 

27. <d) 

28. (a) 

35. (d) 

36. (c) 

43. (b) 

44. (b) 

51. (a) 



5. (c) 
13, (c) 
21, (b ) 

29. (b) 
37, (c) 
45. (d) 


6. (a) 

14. (d) 
22, (c) 

30. (b) 

38. (a) 
46. <c) 


7, (b) 

15. (b) 
23. (b) 

31. (b) 

39. Cb) 
47. (d) 


8. (a) 

16. (b) 
24. (c) 

32. (c) 

40. (d) 
48. (c) 
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Explanation 




1. thl btith A and R are true but R is not the correct 


ll?r >glh of 


si <ios 


(h» If three angles of a triangle are given then 1 0f 

fixed. So unique triangle cannot be formed. 

(cl Let two lr sides of triangle bear and 1 / 

According to question, x 2 + tr = (3/10) 2 

x 2 + y 2 = 90 
and 9.r + 4.I/ 2 = 405 

Solving equation (i) and (ii), x -- 3 unit 1/ = 9 unit 


4, 


Mi 

*Mii 



4. «,n ]t\ right angled AABC 

area | * a * b 
Again, In right angle A ABC, 

Area JxABxDC 
I 1 

* ^ ij/i • ^ x f x p 

^ al> * r('/tf 2 + b 2 ) (v 1“ - tr + h 2 ) 

=* - fr (or + fr) 

>- m In right angled AABC 

4 WN* + CM 2 ) = 4 (AB 2 +■ BN 2 + 

) +(^p) + (BC) 2 
= 4AB 2 + BC 2 *- AB 2 + 4BC 2 
- 5 (AB 2 + BC 2 ) = 5AC 2 


(0 



fal In A ABC, A = | x base 



x altitude 


~ J * b x AC 


AC = M 
b 


From ^^g oras th eorem, AC 2 + AB 2 

- B C-j*£+b’ 


BC 2 
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2A b 

UA 2 +h* 


t Pythagoras theorem, 
hvpottfiuw BC - /3 3 + 4‘ ~ 5 

Afva ot AABC = | *3x4 ^6 


put. ArvJ = 2 


* BC * AD 


^ h — 
^ AD 


2 AD 

12 

5 


U\ right angled AADB 

AH ? AD 2 +- BD 2 
2 

* O ) 2 (’ 5 2 ) + BD 3 




BD» J9- 


144 


9 

5 


"» 25 

area of AAPP = ^ x BDx AD 


l y 9,12 
" 2 5 x 5 


54 

25 


■*. iJt In ACAD and ACEB 
2.C = Z.C (common) 

ZCEB = ZADC (eoth equals to L )0 ) 
LLAD = /-CBE ilv-niiitmiH' .ingle) 

ACAD - ACEB 


no sides are proportional 


CA 

CB 


CD 

CE 


, n , AD CD 
and B g = Cl - 



(bt Aw a <PRQ) = * Area (WXQR) 
■ area (WXYZ)j 
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>4 


= \ area (WXYZ) 

area (PRQ) RP Z 
area (PLK)" LP 2 

area (PRQ) ( 2x) 2 
area (PLK) " x 2 

area (PRQ) - 4 area (P lKJ 

\ area (WXYZ) = 4 area (Pt ** 
(from equation (0) 

► JL area (WXrZ)-area (PLK) 

\ a rea (PLK) 

> \6 area(WXVZ) 



(from similar Mangfe 

P X. 




10. tdt v XP II AC, YQ II AB 

LXBP - AYQC and Z.XPB - Z.YCQ 
a AXBP and A YCQ are equilateral triangle 

Now, since XY 11 BC 

M XY 
" AB “ BC 

-* AX = XY (v AB=BC = 30 cm) 

Now, XY + XP + YQ = 40 cm 
^ AX + XB + YQ =. 4(j 
«* AB -i- YQ = 40 
— V Q = 40-30 = 10 cm 
/. YQ - XP & IQ cm 
*'* ®P b= CQ & 10 cm 
■'* P Q * 30 - BP - CQ 

*=30-to, to ^io cm 

ll ' <C> ratio sides ^ 9,4 

‘ <a> Given B + c „ A ‘ 

*’* ^B + C^iao 
** ^ + A = i0o° 

** A=- 90® 



(v XY - AX, XP = XB) 


81: 16 
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Congruence and Similar Triangles 
$1 is bisector of /.ABC 


T75 



. Mt I 1 

. ±MLB - x 

** APL-'Vfis arx isosceles triangle but it is not necessary that £BML is 90" 
~ i S isosceles but not right angled. 

tS m&BPQand ACPD, 

14 Let /-BQP * ^CDP = fa/femato an#/ej 

lBPQ^ ^CPD = fvertfca/fy oppm/teM 

. ABPQ - aCPD ' 
af€ aofABPQ = £flj 
/- I^I^fACPD PC 2 

20 = 1 

- ^a^fADPC _ 4 

^ area of ADPC-80 sq. unit 

j5 (b) Given that A ABC is an isosceles right angled triangle 
^C a = BC 2 + vAB 2 (Pythag&tas theorem) 

AC 1 = 8 2 + 8 2 ^ 64 + 64 
AC^B J2 cm 

area of AABC = ^ ^ j4B X BC 

*1x0x8 = 32 sq. unit 

and area of &ABC = ^ * AC * BP 



= jjf x &42 x h = 4*f2h 


- A<SJh = 32 


** ft = -4^/2 cm 

fbj In figure, ARQP and AMLP are similar 
„ area of AMLP ptf m 

area of kRQF ~ pp2 

^t area of AMLP = * 

then **ea of ARQP = area of AMLP + area RQLM 
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of rQLM- 2*areaofAMLP:= Zt 
B#. 

from (0* pQl 3* ^ 


Given, 


area 1 


PL X 



w , ( S ) in MDE “> d MSC 
L^LK 


DE 11 BC 

. ^de-,mbc 

... A/4DE - A/^PC 



He 


£C = j = 15 cm 



IB. (d) M.PQ and MAC are similar, 
area of ArtPQ 


area of MBC 



1\ 1 


" A& ”\3/*9 
(a) Given, SD = 2DC 

BC + CD = 2 DC 
BC, CD 
InMBC 

= /IB 1 + 

! " 4 *BD 

^ b<fnrt ^g equa^ (U)fwtt|( 
*&-AC^ B& ^ Bc3 

“(bd^bckbc 
= CD(2CD + cc 
e>1 ^~3co* 


AC 2 
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O^wnifria and Simila* Triangle* 

*.2 ,vrt ml _ *1 



|lV »-<i»- i ' i ‘ >nno -’ 

,. •<’ pc 11 » c 
* ih> * . ^p and 

~ tAnr-* ABC 

x . £±? 

* *-< 

20* t= 400 and t6 3 + 13* 

* U> - 256 +-169 = 425 

0 j squares at two sides is greater than square of third side 

*%£Zom«****+ 

gQ /area of (AAfJC) 

; (M •** Tf ~ If area nttflDJJ*) 

MA 

38 U9 7 

>, £F=| BC 

= |2V2 = (35)V2 

id In ABKC and AP/4B 

ZKCB = LPAB 

IRBC = ZPB4 

.*, 4flKC~AP*B 

. KC BC 

“ PA~AB 

^ l BC 

*"4B 



iniiJarly in A/4PC and A ABQ 

MRC ~ AA&Q 

. 4C 
QB * AB 
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yAB zJQ 

z~~ AB 


- 1 - AR 1 2 


AB 

=* l + f- 1 

=*. xy + yz = xz 

25. tc) See article 10.2 ; 

aieaof ^.BC] 

26. (d) -- rr^Tr- ~ l DE) 


area of &DAE 


-df- 


^ - 25 : 9 


27. <d)D£ = ^BC 


1 

= ^ x 15 cm = 5 cm 

28. (a) v AD is bisector of /-A 

. AB BP 5 
'* AC “ DC 7.5-5 

5 o-i 

= J5 = 2A 

|9. <b) v area of ABED = area of ACED 
Hence, area of AACD = area of A A BE 

30- CWv PX It BD and PX = J BD 

QV I I BD and QY = i BD 
" PX:QY=\:i 
31 * (b> Accordin 8 to question, 



AC = ^ * 3 = 9 cm 

32 ’ (c > PQ / I BC 
.. AP AQ 

ab-ac 
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Congruence and Similar TrUngt, 


179 


l 


- 0 ’$ 

- &-$"$! 

A pi = PBxAQ-4x 9 = 36 
^=6 unit 

, Drawing diagram PQ I I BC 

33- 

jmd PQ = 5 cm 

, a£C is an equilateral triangle 

^ = AB AC 

Again *■' PC? I I PC 
AAPQ^AB 



and £AQP = AC 
Hence LA » AAPQ - AAQP 

Thus AAPQ is an equilatral triangle with each side ^ 5 cm 

J% 

area of AAPQ = ^ x (side) 2 


V3 _ t 
= * 5 x 5 


25 VS 


sq. (cm) 2 


34. (d) v AABC - AAXY 

Area a ABC / AB f 
AreaA AXY m \7Bt) 

• M»f 

- &AX-AB 

- ^Us-ax)-^ 

" (^-iMb-^bx 
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"" .tf-LAtC - ,J 9 

-(«)' - ” 49 „ 
•• n ,8£fC^ 9k ' 9k = 40k 

4l e»ofl*«P* i,U 9L.|j 

^oUilSL--^ * 40k 40 

• -^ss^ 0 - , 

• • area of OT ” 4 0 f trapezium I 

,.ASC-^ apd 



: l5fc 



mde-^ bc 2 

area oU^L_ = (jjc) 

t itei 

or. ra'Uc) 

1 AE 



i7. (c) rziio of area of perimeter = /ratio of area of square 

- 



38. Ii» When area of two similar triangles are equal they are 

Hence required ratio is 1:1 7 w ^ x 

" ,bl J 

- M-(l| * 


or. 


r, ^ = 11*81 81 
&T^“ 4 - 

** MOa *ZCOD 

■'• WOB -4COD. 


SS.-4B 





32 


cm 
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tH In ABAC *md AADC 

j ,^pC - ABAC and £.C is common 

. apaC^aapc AC~ DC 

V m 

^ AC 2 - BC ' DC 

= BC (BC - BD) 

— S (8 — 6) = 16 cm 3 



. AC - 4 cni 

■ * 

* (bt V6*9< 16 

tJi js group doesnot form triangle 

V H* ^ ^ + triplet montioned in option (b) formed acute angled 
triangle. 


i 4 ibl 6 + 7 = 13, doesnot form a triangle 
v &> 5 t + 6 2 * 

5,6, 8 are sides of an obtuse angled triangle 

?. (dJ Let third side = x cm 

\i this be the greatest side then 8 + 12 > x =* x < 20 

if this be (he smallest side then j: + 8>12=>jr>4 
4 < x < 20 


Id if x be greatest side then x 2 < 8 2 + 5 1 

=> x 2 < 289 
=> x< 17 


t(x be smallest side then 15 2 < 8 2 + x 2 
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**>225 - 64 

x 2 > 161 
• x> '/idl 

V161 < * < 17 



47. Id) triangle will be formed if 15 - 8 < * < is + B 

or, 7 < x < 23 

As in above question when </l61 < x <17 acute ^ 


be formed 




K 




when x * Ml then x 2 + 8 2 = 15 2 and * = 17 ^ 1 

these cases right angle triangled are formed. J n + 

obtuse angle triangei are formed, so when 7 < y C ? air; W 

^ ^ v^TTr ^^ 

< 23 obtuse angled triangle are formed 1 1j ’ 

1 

18, (cl here area AAMN = ^ (area AA8C) 

area of AAMN 1 

on ---= ^ 

area of A ABC 1 

or 

or ' \ AB j " 2 
on i/2 AM = AB 
or, v2 AM ^ (AM + MB) 
or, (V? *-1 ) am - MB 

= _L_*V ?+1 

^-i*7?TT 

- V2+1 

^apq-aabc 

4§-o_ 1 

1+3^4 

i!* 1 * of AAP(^> ^ j s 2 

areaofMiic " \4/ = ^ 

l 1-63 of AXfrn 
area of pbqq 


1 §M - 



B 
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f Usc similar triangles 

**>< ** 

,.,) AAEF-&ABC 

/iff _ area of A*Ef 
.% I AB i area of d ABC 


($)* 1' 3 

AE-± 

- AB 2 

E is midpoint of AB. 

, EB:AB = 1:2 
* * 




Exercis 



. Two sides of a triangle are of length 4 cm and 10 cm. If the length of the 

third side is V cm, then 

<a)a<6 (b) 6< a < 14 (c)*>5 (d)6*a&12 

fSSC mr 120121 

Consider AA BD such that Z.ADB — 20° and C is a point on 8D such 
that AB = AC and CD = CA . Then the measure of A ABC is. 

(a) 40“ 0>) 45“ (c) 60" fd) 30° 

[SSC Her ! 2012} 

i ABC is a right-angled triangle. AD is perpendicular to the hypotenuse 
BC. W AC -2AB, then the value of BD is. 

(») f <b) x (c> x (d > f 

[$SC Tter-12012J 

4. In&ABC, AD is drawn perpendicular from A on BC. If AD 2 = BDCD, 
then LBAC is. 

(a) 30“ (b) 45“ (c) 60° (d) 90“ 


5 In a triangle ABC, AB- ACBA is produced to D in such a manner that 
AC = AD. The circular measure of LBCD is. 


(a) 


n 

6 




(d) f 

fSSC Tier-12012} 


6 The perimeter of an isosceles right-angled triangle is 2p unit. The area 
of the same triangle is , 

(a) (3-V2 )p 2 ) sq. unit (W (2 - & 

<c) (3-2^2 Jp 2 sq, unit (d) (3 ^ 2 ^^ 9qtU ^ cr ^t20i2J 
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7, The perimeters of two similar triangles MBCar^ 

--- nd 


24 cm respectively, If PQ = 10 cm. then AB is, 
(a) 10 cm (b) 15 cm (c) 20 cm 



a x 

(d ) 55 \ 


f 

a * M8C and ADEF are similar and their areas be res ^ \ 

421 cm 2 , If EF = 15.4 cm. BC is. pecti v e L > , ‘ 


421 cm*. If EF = 15.4 cm, BC is. 

(a) 11.2 cm (b) 12.1cm {c) 11,0 cm 



Q-W 1 <») 3- (d) 4. (d) 5. (d) 6 . {c) ^ 

Explanation .3® 

1 ■ (b) If (i is smallest side then a + 4 > 10 => a > 6 

h n is biggest side, then 4 + 10>n=»fl <l4 
6 < a < 14 

ta) Let 4ABC- 0 then LACB = o , AR 

AC = CD ^AB~ AC) 

LCAD^ /_ADC = 2Q 0 





»ut IfC 4 ^ Ac * 

AC +AB 2 

-*ABU Ab i 

From 0) B C c 


5^02 
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(Jon^ruenw and Similar Tnangles 


BC 1 

r flC - ftfP 

(ifi 

PC 

p£> =* 3 


(from fii)J Ali 7 


t >r. 


,d» 


A D,CD and d.*DB . 4^DC = 90” 
jp aP 

^ cC i-ABAD 
U t4/4CD-^MD = a 
ln AACD. 4DAC = 90°-0 
M C = /_ABD +■ 4DAC - 0 + W»-e-9tr 

(d l If LABC - 0, then AACB = 0 
If 4 ACD = a then 4ADC = a 
in ABCD, fl + B + a + tx = 180° 

w 2 (0 + a)^180“ 
of( fl + a = 90° - 4.BCD 


ISP * 1 


BC 


i —2 


:-) 





„ it) Given, a + a + h =■ 2p 
2n + /2 a = 2p 
2 p V2p 


on 0 “ 2 + V2 V2 +1 


I 2 

Appropriate Area = ^ a 




= P_ 

(V 2 + 1) 2 
p 2 (j2-lf 
jCff+i)(VI-i)f 

= P 2 ((V5-t)f 

= p* (2 + 1-2V2) 

= (3-2^)p 2 
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7. U»* 


8 . (.i) 

A 

* * 

t 

* * 

> 


PQ^24 

£B = 2 

~ 10 2 

/IB = \* 30 


15 cm 


In similar triang^ s 

. o „ ratio or 
(ratio of sidesr - 



BC= 

8 * 15-4-8 x 1.4= cm 

- ' 11 *** 
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Centre of Triangle 




j area of hAGC — area of ABGC = area of AAGB i.e., lines pining 
centroid to the vertices of triangle divide the triangle into three 


equal areas. 

1 t incentre : Lines bisecting internal angles 
(in two equal pari) of a triangle are called 
internal bisector of angles. The internal 
bisectors of a triangle meet at a point and 
the point is called incentre of the triangle, 
in the figure, it is important to note that 

DC AC b 





Circumcentre : Perpendiculars drawn 
on mid points of sides of a triangle (i.e. 
perpendicular bisector) meet at a point 
and the point is called circumcentre of 
the triangle. Geometrically, circumcentre 
is equidistant from vertices of a mangle; 

thus assuming this as centre we can draw ^ 

a circle passing through all the three vertices of the triang - . 
AO = BO = CO. 

Orthocentre : In a triangle, perpendicular 
drawn from vertices to die opposite sides 
(called altitudes) meet at a point and the 
point is called orthocentre. 
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’**' «*1 ;li AD. BE and CF an 

rfios of centt ^‘j . then. TV 


tni 

2 . 1 * 




3) J C E 

$4 


1 


on 

G& * 1 etc. 

AD ^ divides triangle Wo two equal areas 

- a tAd D) - 7 ar (A/UJC) 


,, A medians divides m 5 
^, e .a r (MBD)-AMCO>^- 

ar a (SCO =■ ar A(S£A) = J " <AABC) C,C 

i.e, ar ( AAGB) = ar (ABGC) - ar (ACGA) = 3 ar AABC 
2 . 4 . Since CD is the median of Iriangie BGC. 

... a r {ABCD) - ar (ACGD) = \ ar (ABGC) = ar (/IBC) 



.. ar (ABGD) = g * ar (A/lBC) etc. 

25 G is also the centroid of A DEF, 

25, Since E and F an? respectively mid points of AB and AC 

therefore, EF I I BC and EF = \ BC 

2.7. IE £ and F, respectively mid point of AC and 
A fl then 

£AEF = £ACB (V EF \ \ BC) 

LAFE “ ^ ABC <v EF I 1 BC) 

■% AAFE - AABC 

iB ^ ^ 

2.8. If C be centroid and O is the noim- rt f • . 

MOt- MDC _! '"te^on of AC and EF tta, 

(. EFI IDC^^AEO = Z^dCD A 

. 6Q AE 1 £-AOE = AADC) 

^ AX, 

i-e. point o is midpoint of AD. ' ' 

*9. In the above figure if pfy J ^ fAIsu see solved example Ml 

*’* an - 1 3 of A RFC = i v d/- n< ^ ^ ^ Jr FN = EM 

<™-EM 2 xf N;areaofAiffic = l xBCxEM 


■■* area of Aflfc = , 

L ■* area of A8EC 
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Cenln? <»f Triangle 


TW 






D £ f ate mid point of sides 
til. &EFD • &FEA - ADCE 

ll’*'- "( AB pF) - « (4CDE) - ar (AAEF) 

,W> ‘ _ a r (AFDE) = f (ar A/tBC) 

- j, s also ceniioid of &DEF 

0 (APGE) - ar (AEGF> * ar A < DGF > 

' 4 x 5 ar 


ar i 


t ^[ t |’j h0S e medians are AD, BE and CF. 


^ ar (A>4fJC) 

ir yu>ng sides and medians of a triangle : Suppose /1BC is a 


tfiJ 


iitf 


^ - a and /IC — b, Uien 


ji CF * j& +2t,1 - cl 
, A * BC J + CA 1 ) m MAD 1 + BE 2 + CF 2 ) 

a , A B‘ + BC 3 + CA*=%(AD 2 + BE :l + CF*) 

*' art . a of ABC - | * (area formed by taking AD, BE, CF as sides of a 

triangle) 

t important properties of 
| nLt -ntiv : In the given figure 
HEand CFare respectively 
bisectors of LA, LB and LC. 

These internal bisectors meet 
jt / which is incentre of the 
triangle. 

Dearly, 

LBAD = LCAD~ 


LABE — LCBE = 


LBCF=LACF= 4 f 

■*‘E If AD is bisector of LA then ^ 

i e., angle bisector AD divides side BC in the 
ratio AB: AC, 


Similarly S£ AF CA 
V ‘ WSA'FB "Cl 
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inmfT 


Af AB + AC £+1 fHt>w to recall ; AB and AC 
rw- *» a with A/ while in 


* 3 - m m —BC 



qb 



4.3. BD = ,CD-j, + c 

CE=-tfaM m T+a 

a r ^ BF - _ ~St 
^ F= &+ b 

bd M**i 

Hxplanfttion : Since •* AC b 

let BC-c*^ nd£?Cs= ^ 

BD + lX>«* + & * 
or, BC - (c + *>* 
or, = + 

or. *”|i+c 

., SD^.^CD.^ 

recall : Sin® BD : CD - c: b. *u 5 multiplying ^ _j_ 

We get. BD 


(How to 1 


44. ZB/C - ISO 0 - |-f 

/Q 

Similarly, LMC = 90° + -y 

^5 = 90° + ^ 




/S5>C7l?r-/.’P^ 


r-* 


4 , 5 , Radius of intirde of AABC i*e., inradius 

Where, A = area of triangle, 
and s — semiperimeter of the triangle. 

5. Circtimcenlre: Jn the given figure O is thecircumentre 
of AABC. Hence, 

5.1 . OD t OE and OF are respectively perpendicular 
bisector of sides BC, AC and AB i.e,, BD = DC and 
OD it BC etc, 

5.2. Circu in cent re 0 is equidistant from vertices A, B, ' 
C of the triangle i,e., OA = OB = 0C = ft 
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, R is called drcumradius and |r^» 

Whem A is area of 

M S5S5tt5Za^‘^ 

le., 4 BOC =2 LA 
LCOA = 2zB 
and ZAOB — 2zc 
- cj iOBD ■ AOCD 

ZBOD = ZCOD = AA 
and ZOBC = ZOCB = 90*->i 

^6. If ABC is a right angled triangle (with Z/t 
90°) then circumcentre O is the mid point nf 
hypotenuse SC. ^ ot 

Since, 05= OC = Oj 4 = r. 

Hence in a right angled triangle, mid point of 


“ *-■ ■ V U 1431 

5.7. a ABC is an obhised angle triangle its cimumcenhe lies 
triangle ABC. 


191 




out side the 



k Important properties of orthocenire 

given figure AD lr BC, BE ±r /VC and CF Ir /IB. Altitudes AD, BE 
ana t F meet at P which is orthocentre of the A ABC 
6.1. In MBD 


£BAD - 180 s - 90 s - ZB (v z4PB *= 90°) 

= 90° -ZB 

Similarly in A^DC, LCAD = 90° - ZC etc 

^ See the remaining angles in the figure. 

Angle around orthocentre P : 

In ABPD, 

48PD + zPBD = 90° 
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or, iBPOtW-^C-W 
or, ABPD * L.C 

See the remaining angle® *n 
the figure, 

<v1. £BPC - AB * AC 
= ikt-a* 

ACPd = AC +■ lA a 180* 

A APB = LA + AB -180®-AC 


'» t BD 


ABLtS£=i$£ 

20C 



nS 


CD 


c 2 ta i -l ’ 2 

% 

ac^bc^abI 


b*±£s£ 

* 7a 

A R0 ; DC-f 2 + fl 2 -& 2 = ' ,2 + il2 - c2 
Pair of similar triangles are 



I 


APEC - APFB 
APOC - A PFA 
A PEA - APDB 

Write the ratio of sides of triangle yourself. Questions may be ^ 
on these ratio. 

c f' It must be noted that APDB, A PDC, A PEC, etc. are rightangt; 

triangles. 

f' 7 Pisorthoeentxe of &ABC, Draw a drcumdrcle to the triangle AK 
Since angles in the same segment (or the same base or in thesanv 
are) of a drcle are equal. 
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On base C£, 4CBE = 4CAL = 90° ~ 4 c 
On base BC r 4BMC = 44 etc. 

See the remaining angles in the figure. 


$ The ofthocenbre of a right angles triangle is that point where triangh 

forms the right angle. c , & 

t , the orthocentre of an obtuse angled triangle 
lies out side the triangle, 
in figure, orthocentre P lies outside the 
triangle. 

p Q__, 

Mixed properties of centres of a triangle. < 



- 1 In an equilateral triangle all the four centres are coincident i.e., 
centroid, incentre, circumcentre and orthocentre of an equilateral 
triangle lie at the same point, 

7 2 Centroid (G), orthocentre (P) and circumcentre (O) of a triangle are 
always collinear (i,e., lie in a straight line) and PC ; GO = 2:1. 

71 The orthocentre of a right angled triangle lies at the right angled 
vertex while its rircumcentre is mid point of hypotenuse. 

; j Circumcentre and orthocentre of an obtuse angled triangle always 
lie outside the triangle. 


7 s. The sum of diameters of circumcircle and incircle 
of a right angled triangle is equal to the sum of 
its perpendicular sides. 

In the given figure ABC is a right angled 
triangle with LA — 90". If radius of circumcircle 
and incirde of the triangle be respectively R and 
r then 2 (R + r) = lt + c 



(See solved example- 21 ) 

7 (, The distance between incentre and circumcentre of a triangle is 

i f R 2 - 2 rR where R is circumradius and r is inradius. 

7.7 In an equilateral triangle, length or radius of the circumcircle is 
equal to twice the radius of its incirde i.e., if A/IBC is equilateral 
then R - 2r. 

7 H. Ceva Theorem : If O is any point inside the triangle ABC and AO , 
BO. CO meet sides BC CA. AB respectively at point D, E, F then 


BD v CE V AF , 
DC x lA * FB ~ * 


Since Ceva Theorem is true for any point 
inside the triangle, it is therefore also true 
for centroid, incentre, orthocentre and 
circumcentre of the triangle. 

Converse of Ceva Theorem is also true. 
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7 9, Mendaus Theorem: If a transverse cuts the 

its produced part) of a triangle at D, £, p t h* n ^ I 

A * 




B ‘ - C D 

Converse of the theorem is also true. 

—- — -m Solved Example 



1. if distance of centroid of triangle ABC from vertex A i s & c 

the length of median through point, A . 0,1 

Solution i Since, AG: GD = 2:1 

6 2 

‘ 5S"‘i 

CD - 3 

AD = AG + CD = 6+3 = 9 

2, If / be the incentre of triangle ABC and /LA - 70° then fi n d the 
UUC. 

A 




Solution : Recall that £BIC = 90° + ^ 


(See Article 4 b 


% 



Hence, ABIC «= 90° + ?|-«125 € 

fTandTcto rKnSn CA ~ ® and P er pendiculars drawn from verb® 
in taJST ° PPOSUe Sides meet in P then find ™ te < 1 

jJulion . See the figure. In Quadrilateral AEPF 

0 + 90° + 90° + AEPF 
* 360 p or, AEPF = 180 fl - e 
^BPC= AEPF = 180° - 0 

f I4»r/#ftr//r opposite angte; 

Short OH : Learn that aBPC =AB + aC = u-A 
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a triangle ABC wh« «4CA^5o°ifu 

' | j cXTB intersect at P then what is the moasu lft ector of 
( . t ■ ww tneasu re 0 f LBPQ7 

. ™ „ , n> ;k‘ subtened at the centre of the circle is u, L 

y circumference ^e ls double,ho angle 

J^.SO-1-100- 
OB - OC 

180°-100° 4no 
L 0$C - ^OCB - 2 - 40° 

A gpc. + ilPBC + niPCB = 180° 

^ iBPC *^«”4x40'ul80« 
lBP C- 180° — 20° - 20° - 140° 

; a pc**r+ 'op =IW . 

flute points P, G R he on the side BC of triangle ABC such that BP = 
P0 “ = BC. If C be centroid of AA BC then what is ratio of areas of 

and AABC, 

, |]|nm Dearly Q is "tid point of side BC i.e., AQ is median of AABC 
ttif Itnow that 

Area of &BGC = 5 * area of AABC 

But height of ABGC and APGE are equal. 

Lrt this height be h. 

area ABCC - | x BC x Jt 

wd area of APCR - j x PR X h 

area of APGP area of APGB 



VOW. 


area of AABC 3 x area of AfJGC 

■| x PR x Jj 

3 x ^ x BC x h 

PR 1 
~ 3 2PR = 6 


PR 
3 BC 


(v PR 


BC) 


A triangle D£F is formed by joining mid points of sides of triangle ABC. 
a & am ^id points of sides of triangle DEF are joined together to form 
_**!*Wangle PQB. If sides of triangle A8C are respectively 4, 5 and 6 
I en is the distance between centroid of APQR and ADEP. 

>n ^t'h’oid of a given triangle and a triangle formed by mid points 
°f the given triangle are coincident (i.e., lie at the same point); 
^uired distance *= 0 
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7. M equidistant points A l§ A r ..are taken 


A,B - A,^ = Af and area oi M Vs b * ctnC* V 8r 



AABC 


Solution ; Sec the figure, a total of (« + I) triangles * ^vl 

base arc same and height are equal. h® j p 



N 


\ 



W1/l 4^e 

in + 1)A' cm 2 

" W HHC ° f 3 , E 

nf ' rian8,e *•—* ^ P"ing mid 

with respect to area of 4 / 1 BC. Sldes of 

Solution t Since EF 11 BC and EF = I BC- 

^S3SSa!:y"r*-- 

«qual areas, th lnan gle in four 

6 L ~ w 

■'.Area of AD££ = 1 * , , 0- 'A 

N 7 G * also ^ l ntm ^^ BC ' W ° /S 

H «nce, are* of afcp _ I & * C{ l ua J “*“■ 

h ^3 x areaofAD£F=ivl 

'^ nea of formed by mid tw 3*t * *"**«* 

.lj i ° f8,desof *£CF- J « areaoflffi 

4 3 4 K area of AAbc „ -1, v 
1 he angles of a trian „r 48 an?a of AABC 

‘I’!" f ‘ nd "’ c 523 c : 5 -»' be the incentreof^ 

4D/C where dD, is the biastw* 

Snlotion : Ut i. A . 31 . ^ - 

*~ h 4 * a nd Zc - ei 

then, 4/1+ 4 B . y _ , A L13 5 * 

+ *-L & igQ« 
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+ 4* 


5* 


1«0° 


' 1^-lF 

i.h* i nr—180 °--4A-^C 

••■ A CD. ^ DC - 180 2 




^180*- ^-75* 



In 1031 


iang^ 


1° i<* 

= 105*-22 y - 82y 

CID, 2 LCJD = 180° - LADC - = 180° - 82^ - ^ 


180° — 82y - 37y = 180“ - 120 ° 


2 '2 
60" 


j\BC .48 - 6, AC - 7 and BC - 8. If AD is bisector of LA and 
f lr ' ot tr inagle ABC then find the length of BD and CD. Also 

^Jt^ofAl.tD. 

** ^ BD AB 6 


,:W* 


^ ,,0 ° j-j.— 

1 ^ B o~&DL 

ihefl. 

6 jt + 7k = 8 


kn(}W that if AD is bisector of LA then - | 


71 


i + PC = BC 


k = 


13 


8 48 

BD = 6 A « 6 * |3 " 13 

7*8 56 

CD-8*=T3 -T3 



Curtail: BD 


ac 8x7 56 
(t+c “ 6 + 7 ” 13 


., Al Afl +■ AC _ 6 + 7 

Now, jjj- BC - 8 


13 

8 


It In a triangle ABC, if AB = 20 cm, AC = 21 cm and BC = 29 cm, then find 
the distance between vertex A and mid point of BC. 

^lion: Since 20 2 + 21 3 = 400 + 441 = 841 - 29 2 

■’ MAC is a right angled triangle, whose 
hypotenuse is BC. 

^ Incc point of hypotenuse of a right 
‘‘ntfwi triangle is equidistant from each 


v «rtex 


4D =- gp _ _ 29 

* -14.5 cm 


2 cm 
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. , „ - 3/lC W AD, BE and c F a 
✓ / a =• 4*- —thervfind tHi— ^ 


, * 1 

* SfeSS** 

* ^M IC ‘ 3 


then, ‘“' ° /C-l 80 ” 

L+£B + Z ‘ L 

no 


180^02 = 240° 



lBO fl 

: = 180°-90°-60° = 30° 

aODC + AOCD + 4.COD = ]goo 



or, 

or, Z.EHC 


4 * 


$0 


1 f f f ^ 

2gj_3£ii£-l80° 

!i g - and C *• 8°° 

•■ * , HABCF 90° + £BCF + Z.B - 180° 

[n right argled aBcF 

„,.*> ° + LBCF+«r~' m 

.-. i-BCf - - 

In right angled AOCD, ^ 
or, 90" + 30* + l-COD «180° 
or, 4 C 0 D-60° 

In right angled A BEC, 90° + ^-C + ££BC = ISO* 

90° + 80 D + 4EBC - 180° 

U»° 

In right angled ABOD, 90° + 4.0/3D + Z. SOD = I80 a 
or, 90°+ 10°+ 4500 = 180° 
or, 4 BOD = 80* 

4BOC = 4C0D + ZBOD - 60° 4- 80° = 140° 

Shi.rtn .1 ■ Swth e%ureo< orthcentre in theory part. All the angles cat, 

” 11° ^5^7 °i i BC ' ? F ±r AB «« OE ir AC. If OE>2o 
5 cm then find the value of OF x OC 

Solu lion : in AOBF and AOCE, 

40FB ^ 40EC= 90° and ZBOF = /LEOC 
AOBF - AOCE (Vertically opposite 

Henw -o§-g| 

or, OBxOE^QFx oc 
or, OF x OC *= OB x Q£ 

“fBE- 0£)<0£) 

= <5-2>«2- 6cm . 
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\ 


V 



^circle is drawn circumscribing the AABC. If produced part of altitudes 
/ fiD, afl ^ are bisect on Ft Q, R respectively then prove that 

5H#-# 

=i**cm£cur-w 


and Z.Df’C - ^B (angle on the same segment of base AC) 

In &AFR t Z.AFR — 90°, In APDC, Z.PDC = 90° 


and £ARf = AB 

ACDP - AAFR => 


(angle on same segment of base AC) 

CD CP DP 
AF ~ AR ~ FR 


IS. If the distance between centroid and orthocentre of a triangle is 12 cm 
then find ihe distance between its orthocentre and circumcentre 
Solution t We know that orthocentre (P), centroid <G) and circumcentre (Oj 

ant collinear and - y 



According to question 


- 2 PG - ^x 12 = 18 cm 

16 Idh : “ a ", d CF are mL ‘ dians of tnan 8 le ABC then prove that median 
AO divides line segment EF. 

°luhon : Join E~ D and E-F 


will be a parallelogram 

(vED Mi AB =* ED II AF 
j, FD II AC => FD II 

^ are diagonals o 
^aRonal^ o m £ tS P ° irUof intersection Pdiv 
AD of A>\gc ° paral,elo S ram which is me< 
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17, 


J3JB9B a 


0 

„ H be orthocentre of &ABC and mid point of ^ 

' ^pectively P, G * P rove thatHlS a!s ° lhe or thoce n ^' Ci, 
and APQR -LABC (Learn f/, f ° f ^ 

Solution : In AHBC, Q is mid point of HB and R is mid poin, Qf 

Hence QR It BC and QR = | BC 4 

ButADlrBC => PDlrQK 
Similarly we can prove that QE ±r PR 
and RF -L r PQ 

Hence, PD, QE and RF lies on altitudes 
of APQP. So H, is orthocentre of APQK. 

Sctcond part: QR I I BC LEQR = LEBC 

and QP I t AB =* LPQE = LABE A 
Adding we get ZPQP = /-ABC i.e., I IQ — LB 
Similarly we can prove that LA = LP and LR = LC 
A AAflC - APQR 




IS. 


Ido your self: A UQM - WBD, AHQR ... 

If O be the orthocentre of MBC then orthocentre of Ann,'- 80 ' 
the statement. aubc is 4 



the statement. 

(Learn the property), 
kSo'utiondn figure.AD, BE and CF are respectively 
1 “LT SWeS BC ' “ O is 



— t V. 

part of 80. 


r . . ^ piutmcecj part of CO. 

TI'us /Us orthocentre oUOBc" ° f prnduced part of Bf and CE is A 

19, -4BCD is a Dar-iUni 

™ ® '“" CKs ‘* sss^sg^ 

^SsSfKSSK .. «-*•« - 

Q ls mtd point of AC. 

interns at P* mcd »™of AdCD which 

Her 'np 5 i* centroid of MGD. 

" P0*l 


D 
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II*' 1 ? 


in 


\ABC 


00'?, QO'OO 




...(H) 


(diagonals of par*lld t >Kr»m biM- t i each other) 


* **;!%'<***» 

- ** 3QR -«-<* 


N 1 ' 


jpO 


“* Jt.pa*G* “ 2PQ=DP 

- ',1(IV>««'^ DP - R8 = PR 


i-n pp *■ PQ “ QK + 

fv PQ - UK) 


... (ttt) 
(from (i) Ar(ii» 


... (hr) 
... (v) 


Frt** 
t . that 


s U m trf any two medians of a triangle is greater than the third 


* r^n 

«*Th the given figure. 

j cr are medians of triangle .ABC. 


(7. earn the pn'pertv) 
A 


S^W 1 * 0 " 

j|p| Pf- 3 „ 

^.rcidofMBC 


t.l' 



.p ^reduced i« H such that AC « GH 

i mid point of side AB and G, is the mid ft 
tiered * sn ™*\ 1H 

-wnlofasideAR 

fC II BH =» CC II BH ... (i) 

]N]ow, see the MCH. 

hi-re r is mid point o! side AC and G is mid point of side AH. 

A 1C 41 CH "> CB II HC ...(h) 

trom (i) and (ii), BHCG is a parallelogram. 

... BC = CH and GC + BG > GH ICN = BG| 

or, BG +■ CC > AG (v AG = GH and GC - BJ 0 


or, \ BG + l GC + | AC 
or, BE + CF > AD 


fv? 8G = 8£vtc f 


21. In a right angled AABC, LA = 90 1 ’. If AC = l>, BC = n, AB = c and r and 
Hare respectively radii of incircle and circumcircle of ihe triangle then 
prove that 2(r + R) = b + c /Eeam the property! 

Solution : Clearly hypotenuse BC = 2R 

a = 2R 


3n d from r m — , r = 


2 hC 


be 


(a±|±ij 


h + f 


Scanned by CamScanner 










1 


1 . 


. j*.ir 

<v " J '’’ ‘ •*> 

(CarMtifl . - , 

J P „ + -*Vr fl+|,+r “*** 

fl, 0 . sun, of *«"*«" 01 ,W ° d,deS = SUm ° f 
fodfS 

. - _ . — Exercise -6 A 

, figure Ot is parallel to BC and ratio 

|,i the a, I p Eand trapezium BDF-C is 4 :5. What 

oln reafi™ t n r BC 7 
i*«he value of nr 

(a) 1:2 W 2:3 

{,) 4:5 (d) None of these 

„ AP, £F and CD are parallel 
E3EA- £G = 5cm. GC= 10cm, AB A 
|5 cm and DC - 18 cm. What is the value of 

AC? 

(a) 20 cm (W 24 cm 

(c) 25 cm (d) 28 cm 

In the adjacent figure, tABD = I.PQD = 

LCDQ = j ^ AB = x, PQ = z and CD = y 

then wilted one of the following is true, 

, a 1 X 1 —1-1 1 

(aj jf + Y“: 




(b) 


x + z " y 


, t 1 11 /j\ 1.12 

(Cj J + y " J \U/ jf + y - 2 



1 y “ x x T y 

4 APQR is right angled at Q; PR = 5 cm and QK = 4 cin t Anot » 

given whose side are respectively 3 cm, 4 cm and 5 cm then !!iL" 
of the following is true ? n ' vh,th «* 

(a) area of A PQR is double the area of AABC 

(b) area of AABC is double the area of APQR 

<c) ifl = ^2 

(d) Both triangles are congruent 

°f ,riL1 ^' an; ’ °l equilateral triangles are3:2tkr 

wnat is the raho of their sides ? 

< b > 2:3 frf mi JS-.S. i 


Scanned by CamScanner 


















JO 


n 


- ((ht , t oUow»n^inJi»KU-ii-rMriv, Ud ndorlh W c.ntrt- a n>n>inc,dent? 

,, ->"*1 iri»n«U' « L* 0 ? 1 *' 

i 1 ^ ^|iter4l lf i an ^ e ci angk“d triangle 

' , iriangh’ ABC. U ‘ f D * ^ arv ^pt-ctivdy mid points of sides 


M 11 

■ 4 Jt .| the 

i^ 4 vh-NN’ 

<A »: A ° 






rli^H 


, aP and BE intersects at C. Suppose O is a point on AD 

2 ’ 7* 

acp) 


K« J 


%t»n 


(2 AC) 

3 


Assertion A and Reason R are correct and Reason R is a correct 
(jl Sanation of Assertion A, 

l **F ^ssertiori A and Reason R are correct but Reason R is not the 
(b» m ^ explanation of Assertion A 

^rtion A is correct. Reason R is wrong. 

K> ASht .rtion A is wrong. Reason R is correct. 

ffiven triangle. AD, BE and CF are altitudes of AABC 
ABC "" ,M ■ MB 2 + BC 2 + CA 1 ) > (A& * BE 2 + CF 2 ) 

. ME 2 - AF 1 ) + (BF ! - BD 2 ) + (CD 2 - CE 2 ) = 0 

IKi * %- 

th /Vsst'rtion A and Reason R are correct and Reason R is a correct 
(il ^pjanation of Assertion A. 

Poth Assertion A and Reason R are correct but Reason R is not the 
lbl correct explanation of Assertion A. 

. . Assertion A is correct, Reason R is wrong, 
id) Assertion A is wrong. Reason R is correct. 

AfiC is a given triangle. An external point X of AABC is such that 
CD = c x where D is the point of intersection of SC and AX. If LB AX = 
iXAC then which one of the following is true ? 

<a) AASD and AACX are similar (b) LABD < LACD 

(c) AC = CX (d) LADB > Z.DXC 

How many point (s) in the plane of AA BC is equidistant from its vertices ? 

U) 0 (b) 1 <c) 2 W ^ 

In a triangle ABC, interal bisector of Z.ABC and external bisector of Z.ACB 
meet in D. Which one of the following is true ? 


(a) LBDC = LBAC 


(b) LBDC 


£ LABC 


(c) lBDC = LDBC <d) None of these 

•2. The median BD of AABC meets side AC at D. If BD = 2 AC, then which 
one of the following is true. 

la) LACB = 1 right angle (b) LB AC — 1 right angle 

lc) LABC = 1 right angle (d) None of the above 
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- 1 _ figure M is the mid point ot line 

“ ILmenT AB wto!e leng* is ^ S ™ idrd< » 

£Tng diameters AM, MB and /IB are drawn at 
the same side of the line. The radius of a crcle 
touching all the three semicircle is 

& (0 $ 


18 


19, 


20 . 


i \ 2d 

(a) -r 


(b) 


u 


15. 


16. 


Point of concurrency of altitudes of a triangle is called 

(b) Orthocentre 
(d) Centroid 



(a) Cincumcentre 

(c) lncentre 

Number of circles passing through all the three vertices of 
(a) one <b) two (c> three (<J) 

Consider the following statements . 

Statement-! : Suppose PQR is a triangle with PQ- 3 cm, 

RP = 5 cm. If D is a point either outside or inside of the p| t1n 
then DP + DQ + DR > 6 cm. 

Statement-!! : AFQR is a right angled triangle. 

Regarding two statements described above which one of th e f 








is true. 




is 


COi 


ls not the 






(a) Both statement I and II are true and statement n 
explanation of statement I. 

(b) Both statements 1 and II are true but statement II 
explanations of statement I. 

(c) Statement [ is true and statement II is false. 

(d) Statement f is false and statement If is correct. 

17 f / ’ E ^ s a S’ven triangle and AD is perpendicular to BC I tis . 

toiglh of three sides AB, BC, CA are rational number, ' 8 ' VCn,1 « 

Which one of the following is true 7 
(a! AD and BD both must be rational, 
lb) AD must be rational hiti fin 

to BD must be rational but AD is no rationaJ 

(d) neither AD nor BD is necessarily rado™i V ratt ° nal - 
Centroid of A ABC is 8 cm i»« „ 

median passing through vertex .4 2 * A What b lhe 

<a) 20cm (b) 16cm ' 

If distance of a vertex of an equilateral ^ " )a ” 

then area of the triangle is ' 

(“I 24 cm 2 (b) 27 JT 2 

vnj ^/V3 cm 2 f c \ yy ^2 

lnAPQR,p Q = 4 l ) 12cm 

^PQB. If EF = 9 cm i] len . an ^I * 3.5 cm, A DEF is similar# 
(a) 10.5 cm (b ) „ 1 P Lnme <>-' r of ADEF is— 

(d > Cannot be d*^’™ 


triangle from its centroid feton 


td) 12VJcnr 


31.5 


cm 



as d<lta insufficient 


J 
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,|e bisector of AAflt and BD ■ DC . 2 . 3 , lMfi ? 


4f -Vil4 * 

* J: .t 

A : U 1 {A ,: AO is angle bisector of AA of the triangle A « r u 
^t** 1 *' 7 L -m, AC ^ 8 cm then BD - 3 cm and CD C ' M 


■zn*j 


cm then 


(b) 5:2 

(d> data ii\»u«i clt . nt 


V"?* 'f^AC * » cm then BD - 3 cm and C ” ** ' 
%> = rt» "6 le b,5ect ° r AD ° f 4h ' ‘Wangle divides ba« BC in 


^ j s correct, Reason R is wrong. 

{ c) ^ 5 ^ rt | of i A is wrong. Reason R is correct. 

^ u incentre of ABC and LA = 30‘ 1 . Accordingly what is LBOC 7 

,1 0 tb) 105 - tc) mr (d) *r 

^ . vnireid of AABC and AD, BE, CF are its three medians. If area of 

d t 5 cm 2 , then area of quadrilateral BDOF is— 

^nrm 2 (b) 30 cm 2 (c) 40 cm 2 (d) 25 cm 2 

j C are respectively orthocentre and circumcentre of APQR. Point 
35 ° l '" A n an > joined and produced part meets side QR in S. If lPO$ = 
r r^tOCR = 130". Onen tRPS - ? 

* a ". (b) 35“ <c) 100“ ( d ) 60“ 

(a) 

in1 the circumcentre O of the triangle ABC perpendicular OD is drawn 
^ (f / RAC = 60° then what is the measure of LBOD 7 

(b) 9C r (C) 6tt‘ (d) 45* 


(a) 

„ Q is the circumcentre of a triangle ABC. If ABAC = 85* and LBCA - 75° 

* then what is the value of LOAC ? 

(a) 4 ff’ (b) 60* (c> 70" (d) 90T 

M j n a triangle ABC medians CD and BE intersect at point O. What is the 
ratio of area of AODE and AABC ? 

(a) 1:6 (b) 6 :1 (c) 1 : 12 (d) 12 :1 

Vi Suppose 0 be incentre of AABC and D is a point on side BC of AABC 
such that OD X BC. If LBOD = 15'* then AABC = ? 

(a) 75 rt (b) 45" (c) 150" <d) W* 


30 The radius of incircle of an equil ateral triangle is 3 cm. What is the length 
of each median of the triangle ABC ? 

(a) 12 cm (b) | cm (c) 4 cm (d) 9 cm 

f is the incentre of the triangle ABC. If A ABC = 60" and LACB = 50 r then 
iB/Cis 

(a > 55" ( b ) 125" (c) 70" (d) 65* 


Scanned by CamScanner 






The value bl ZffXC 7- 

(a) 2T (b) 40“ ( C ) 5$rt 

M Which groups of centres of a triangle given be) 
line (i.e,, centres are collinear) 

(a) In cent re, circumcentre, centroid 

(b) Incentre, orthocentre, centroid 
<c) Circumcentre, orthocentre, centroid 
(d) None of these 



- 

m 

% 


\ 


34 


(a) 4 cm 


fb) 2 cm 


(c) | 


8 


3 cm 


if distance between orthocentre and circumcent 

then what is the distance between its centroid ** of 3 ta, 

111 a nd ri*., 

(dj * 

35. Which pair of centres given below Jie outside the ■ 3 ^ 

(a) Circumcentre and centroid (b) Incenire and ^ ian 8 te ? 

(c) Circumcentre and orthocentre Cetl h*oj 4 

(d) None of these 

36. What 
angled triangl 


\ 


is the distance between circumcentre and ortk 
i triangle 7 
qual to hypotenuse 
(c) One third to hypotenuse 




la) Equal to hypotenuse (b) Half to hypote n ^ 

(d) Two ****** to hy^ e 

37 If hypotenuse of a right angle is 15 cm then what is the d W ^ 

its orthocentre and centroid ? laEnc *k%^ 

f (a) 5 cm (b) 10 cm (c) ^ cm (d) ^ ^ 

38 A no " right angle bisector of a right angled isosceles trian 
the triangle in those two parts, whose area are in the ratio 

(a) 1:1 (b) 1: V2 (c) 1: 2 (d) 1: ' tf 

39. |n a At 4BC, BC = 9 cm, AC - 40 cm and AB = 41 cm. If bisecto 
A meets side BC at D then ratio of area of MBD ad MBC is ^ 
(a) 40 : 41 (b) 9: 40 

(c) 9; 41 <d) 4 i. S1 

Directions (40-42) : In a triangle ABC, AB = 5 cm, BC ^ 6 cm and Gy 
cm. If bisectors of LA, LB. LC respectively meet sides BC, CA andAffjtp. 
£, F and / be the incentre of the triangle then 

40. What is BD: DC? 


(a; 5:7 (b) 7:5 

What is the length of AE ? 

(c) 

5:6 

(d) 

6:5 

(a) yf cm (b) 6 cm 

(c) 

~ 2 ~ cm 

(d) 

35 

y f cm 

42. What is Cl : IF? 

(a) 2:1 (b) 11:7 

(c) 

3:1 

W> 

13; 5 


i 
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/ 


ett .r of a trian K k i. S and Its cent roid G wh ^ 

„ C and « nlro ‘d of the triangle |„ rn ^ ■. ,ne 

'/’**(*<** .* triane i. 7 8 rmed b y m 'd points 

, 'V^-oftW 8 ’ Ven 8 

' distil** 5 (c 


s’f 


(b> $ 


5 

is 


(d) 0 


,a> > , ,hree medians of a hiangte are respectively 9 cn,. 12 cm and 

, 4 th 1,1 hat is the area of the triangle m cm 1 7 

< c > 96 (d) 36 


tfi * 0 *>* h _ 

** „ (a isosceles right angled triangle is 1 then ratio of 


t * 1 ^ rtf a T a aU . " raT1 ° 0t are 

e d by joining / to the respective vertices of triangle is 

>' et \ 


area of 


i:* 


,n 


( 5 f 1 * t /2 +1 (d) None of these 

jk W . 

tt) 4 neled isosceles triangle LC = 90° and / is its incentre their 

^-^'TofMfBandWBCis 

*<***% + } (b) li-ff-l < c ) 1 :V 2 (d) 1:2 

(a) 1: ' . f or ined by joining mid points of sides of a triangle and a 

A tria n G le ! S rT ried again by joining mid points of its sides. The ratio of 
1 ifiW e lS ^nele to the area of original triangle is 
«*<*** '%) 1:8 (c) 1:16 (d 


(d) 1 :64 


1 ** 


(a* 1 < 48 - 5 l>: In a triangle ABC if side AB = c = 4 cm, side AC = b 

pjrcd»° n * ^ then answer the following questions 


;;^° fmed,anADis 


(a) 


cm 


(bj 1^/55 


cm 


<c) cm (d) If 


cm 


, t0 is bisector of angle A then length of BD is 
*« UA v 21 fr\ 12 

16 (b) < c > * 




v [f AD be * e altitude then what iS BD m 0111 ? 


22 
W 12 


fh> 31 
Cb) 12 


(0 ff 


(d) 


(d) 


M 

5 


69 

14 


'i If 4 D be the altitude then BD r DC ? 

"wT* (b) 69:29 (0 29:39 

a B area of a triangle is 81 cm 2 and its semiperimeter is 27 an then area 

of inrirde of the triangle is arr^m 2 

(a) 6 n cm 2 (b)3ncm 2 (c)18ncm 2 (d)9ncm 

a if sides of a triangle are respectively 5 cm, 6 cm and 7 cm then ra rnso 

the rircumcirde of the triangle is 

■y cm 


(d) 39:29 


9 cm 
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(b) |cm (c) 4 ^ cm 


(d) 







! V 



M The sides of a “lang* *" 

M ' circumdrdeis (c) 7 cm (d) g 5 \ 

M 5 ^ lp arc 8 cm. 15 cm and 17 cm. The Sun> 

cc The sides of a tr ^ an ® , e 0 f the triangle is 

S5 ‘ circumcirdeand marcle^ (c) 25 cm (d) ltt 1 

(a) 23 cm ™ 40 cm and 41 cm. The di stanC(} 

56. ThesidesofatrianB*® ntrejs 

teorthocenbeandcimu^ (e) Jy> cm (d) 15cm 

<a) M " ,Jf a triangle are 4 : 5 :■ « *•" what U lhe 

57 . If ratio of sides o ? N 

circomradius antT ^ ^ ( c ) 12 : 7 (d) 1 &. 5 

(a) 2 1 r . - two more than double of its _ 

58 . The greatest one unit less than greatest side. If a* 

" Whi ’L 7 to .he leas. odd prime number then rabo of d*^ 
and inradius of the triangle is ?;3 (<J) 4;J 

(a a fl r'fA = 9 (rh = 3andc^thenR:ris 

59. In a triangle ABC if ' 3 . 2 (d) 5 ; 1 

fal 5 l 3 vuj / *^ 

", • i„ 1 I'm 4 cm and 5 cm then what is the disu, 

an If sides of a triangle are 3cm, ““Oo 

between its incentre and circumcentre ? 

s (b) il cm 

(a) J cm ,2 

t IS (d) None o£ then 

(c) j em 

61. If triangle formed by medians of a right angled triangle is also a right 
angled triangle then what is the ratio of sides of the original right angle] 
Eriancle ? 


(a) 1:#:V3 (b) 2 : VI: # 


<c) 

12 : 13 : 

15 


<d) 3:4 

: 5 



— — — 

1 . <b) 

2 . (c) 

3. (a) 

Answers-6A 

4. (d) 5. (c) 

6 . (c) 

7. <c) 

8 (b) 

9. (a) 

10 . (b) 

11 . (d) 

12 . (c) 

13. (c) 

14. (b) 

15. (a) 

16. (a) 

(c) 

IS. (c) 

19. (b) 

20 . (c) 

21 . (c) 

22 . (a) 

23. (b) 

24. (b) 

23. (b) 

26. (c) 

27. (a) 

28. (c) 

29. (cl 

30. (d) 

31. (b) 

32. (b) 

33. (c) 

34, (b) 

35. (c) 

36. (b) 

37. (a) 

38. (b) 

39 . (d) 

40. (a! 

4!. <d> 

42. (d) 

43. (d) 

44. (b) 

45. (b) 

46. (a) 

47. (c) 

48. (W 

49. (d) 

50. (c) 

51. (a) 

52. (d) 

53. (c) 

54. (a) 

55. (b) 

56 , (bl 

57. (b) 

58. (b) 

59. (d) 

60. (c) 

61. (a) 
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1. 


Centre of Tnangie 209 

f Cxaplanation 

p£ 11 BC and : area (A/IDE) : area (trapezium J9DEC) 


*4:5 


&A&C - 

2 

.g3£S-W 

. A-®)' 


«) 


5_ 

10 


EF 

18 


3. (a) 


D £ : flC = 2*3 

.. AB II EF 11 CD 

A 

EG M- 

m m cD 

A£GF - CGD 

&& 

EF - 9 cm 

EEC 

EF _LL _ 3- 
/4C - 1S f 15 = 25 1311 

... L ABD^i.PQD^B 0“ 

... A/1 ED - TQD 

i ID 

z QD 

*CDB - = 90" 

A BCD ~ ABPQ 

z ®e 

y “SD 
z i 1 

y - 1" X 



z BP-QP 
y - BP 

z . 2 _ t 

> x + y 1 


(i) 


1 t Q5 

> y^'BD 

1.1.1 

x + y z 




4. (d> In triangle PQR* 

QP 2 - <5/- <4/ =» QP = 3 4CTn 

Since sides of A ABC arc* also 3 cm. 4 cm, 5 <™ 
therefore the two triangles are congrut, 

5- (ci Ratio of medians of two equilateral mangle 

ratio of their sides = 3 i 2 coincident, so centroid 

*■ i<) All the centres ii% an equilatera tnang 
and orthocentre are also coinck en 
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7 < C ) G(vmAO:OD-2:7 

OA-^AD,OD-^AD 

We know that centroid divides median in the P 

*1 t ra tJo j 

Therefore, AG = 3 AD, GD“j AD *^| 


(A) OA~$AD 

OA- ( 2 - 5 ^°) J 
= (2 CD) 3 = ^ 


ffrom 0)J 
7AG 




(R) OD-^AD-^Ad)^-?* 

Hence (A) is true and (R) is false. „ , 

8- <b> (A) We know that in a right angled triangle hv 

greatest side. 

In AABD, 


In ABEC 
In AACF, 


k 


AB 2 > AD 2 

— CO 

■f 

BC 2 > BE 2 

-GO 

ac 2 >cf 2 

- (iii) 


adding (1), (ii) and (iii) 

{AB 1 + BC 2 + AC 2 ) > (AD 2 + BE 2 + CF 2 ) 

Now (R), (AE 2 - AF 2 ) + ( BF 2 - BD 2 ) + (CD 2 - CE 1 ) 
“ (OA 2 - OE 2 ) - (OA 2 - OF 2 ) + (OB 2 - OF 2 ) 

_ 0 - (OB 2 - OD 2 ) + (oc ». 

Both (A) and (R) ave correct but (R) (At ; c 
not the correct explanation of (A) 

9* (a) InADCX, 

CD = CX (given) 

Hence, 44 = 45 

In A ABD and AACX, 

& (given) 

^4 = 45 

AABD ~ AACY / a , 

(A -A condition) 
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OD 2 ) 

' f Oc- - 0 £J] 


A 

/? 

2 \ 


jj V 

D 

j n y.t 

C3 /n 

4 

















* iOMC = «° 

^lOMCOC^OM' + CM' 

=. (r+f) ^- r Mt) 


* p’J, of con currency of altitudes of a triangle is called orthocentre 
14. tW 
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{W gee the figure 

A wilt be divided into 6 equat parts. 

^ of quadrilateral BDOF = 2 * area of A OAE 

— 2 x 15 = 30 cm 2 

lb) InAJW 



^QPK - \ AQCR = 5 X130° - 65° 

/_PQR = APQS ~ 60° (given) 

, t jlPRQ = 180° - 65° - 60° = 55° 
v Q is the orthocentre 
... APSR * 90° 

Thus in APSR 
ARPS = 180° - 90° - APRS 

= 180° - 90° - 55° (v APRS = APRQ = 90°) 

= 35° 



ARPS * 35° 

26. Id ABOD = j x ASOC = \ x 120° = 60° 

17. U) AB = 180^-75°- 85° = 20" 

AOAC = 2AB = 40° 


28 . (c) In AODE and ABOC, 
ABOC » ADOE 
ADEO = AOBC 

aode= aocb 

Joth triangles are similar. 

r A ODE DE 2 
ABOC- 

DE t 1 BC and DE = ^BC 




Area of MBC = 3 * Area of AOBC 
* AQDE A ODE 1 DE 2 I /if 

AABC " 3xA BOC - 3 'bc 2 " 3 A 2 / 

(c) BO is bisector of AB 
AODB - 90"; 

ABOD = 15“ 

AOBD « 180° - 90° - 15° « 75" 

AABC =2x 75° = 150° 
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334 

30- <*> 


, L, ^ 041 ™ 5 *° 

a ^‘ iM ’ , ian „3 + «“ 9cm 

„. (b) S.-r.cu.: ^62^ 



-50! 



^90° + 

. 90° + 35° 5=5125 

32. (W Shorts* * ^ 

Z.B0C * 90 s + J 

_ 110"-90“+4 

.: -rT:'rrir=S““ia. 

As in question PO cm 

.-. oC=|x6 = 2cm 

« U) In an obtused angled triangle drcumcentre and orthocentre aW 
lie outside the circle. A * 

36. Ib) In the given figure ABAC is a right angled triangle, 

which subtends right angle at A. Clearly A is the 
orthocentre and O is the drcumcentre. B ' 

... O/t = OB - OC = »d,us = f = hypotenuse 

37. (a) If P be orthocentre, G be centroid, Obe drcumcentre then % „ I 

But in right angled triangle OP =* iiyP° ten usg = 25 m 

’* PG= | OP= |sc^ = 5cm 

38. (b) In figure, z. A = 90°, Z.B =* LC = 45° 

CD, is bisector of non right angle C. 

We have $8 - 4£ = T=t=_ - 1 

DB BC W7P~T5 

Hence, _foa & ACD _ 2 XAD x height 
AreaiAB0 

= 4B ^ , 
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Centre of THangle 

fJ> ’• ^gC » » "B ht “ n 8 led Mangle with £C-*r 
thf fig“ re ' 

is bisector of LA. 

... gg -^ = ’5T"' CD “ 4W ' BO *'«* 

yyeeiABD_ j«H)*AC 

|xBCx/ic 

. BD _ _ 41fc 41 
” BC ” 40* + 4l*-lf 


t 

\ 





H. * 


a£ 

C£ 


4.B _ 5 

BC “ 6 



a 


AE = 5V6 


x7 


35 

ir cm 


Ci 




1 


CA + CB 7 + 6 
AB ~ 5 


13 

5 


* td> ** aI1 * at 7F 
( » The two triangles mentioned m the questions have centroid at the 

* same point, 

<b> '** 92 + 121 * 81 * 144 = 225 = 152 

9, 12 and 15 are sides of a right angled triangle, 

Atea of triangle — ^ (Area of triangle formed by taking medians as side 
of the triangle) 

: 12j = 4x9x2 = 72 cm 2 

45, (b) Let in AABC, LC — 90°, AC = BC = x 

Jlx 


-l*( 


^x9x 


fx 2 + x 2 


* 

4 


then AB 

AAJB gx/FxAB 


area 



area ^ ABC A x CF x AB 


IF IF _ l— 
CF m Cl + IF ~ V2 +1 


Scanned by CamScanner 



























Lucent's SSC Higher MaOieuiay^ 

1 vf — V? — 1 

= V2 + 1*V2-1 
Remaining area = area of (A CM) + area of (4 QD) ^ ^ 

1 '(vj 

symmetry area of A CM = area of A CIB = * 

4fj. ia) ggg the solution of question no. 45. 

*7. (c) Required ratio 
48 - (b) AD= ^2fc 2 + 2c 2 -^0 


i x i 
4 x 4 
1 

7 -2 


16 


= {{ 2(6 MT^7 2 - ^V^T32Z49 „ 


49 (d> nn H£ 7 x 4 28 M 

td) BD= £+^'6 + 4“ 10 5 


50. <e) BD 


A B 2 + BC 2 - AC 2 C 2 +_g^fe 2 4 2 + 7 Z _ 6 Z 
*“ 2BC " 2a " Key*-*« 


29 

51* (a) From above question, BD = 

ni1ijrn b^ta 2 ^ r 2 36 + 49-14 69 
and CL? - ^ - 2 X7 



SD: DC =29: 69 
S2. (d> r-£-§1 =3em 

Area = rcH = tt( 3) 2 = 9rt cm 2 


S3, (cj Area of triangle = ^s(s- a)(s-6)(s^ c) 

= V9x4X3x 2 =. 6^6 cm 2 
A S-35 

4A 4X6^ “4V6 cm 


('■■ s £+6+7 

2 i 


54. u> v e^ + s^io 2 

•• ^ iven ““gle is right angled. 

i ,0™““ = diameter ° f circumc irde 

r-5 

S5 ' (b) Given triangle is a riohf 

3nd ^ cireumcirde iTf^^gle. If radius of itsintiidest 

2(r +- R) =t 4 ■+ ^ 

or ' + = 8 + 15 t 23 ere ^ arit ^ ^ a re perpendicularsidel 

ot r **-¥-u. San 
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Centre ofTUangb* 

^*81 + 1600 551681 “ 4l2 

#»■ ^ln triangle is ri 8 hl an * ,ed 

4 ’’ AS - 9, * c * 40 and BC " 41 ^en 4 is 

i centre and mid point of hypotenuse 8C 
^^eentro of the triangle. 

. qj^ = radius of circumcircle. 

i is 8 “ " 


217 



aM 

41 ^ 20.5 cm 
iM ** ^ 

‘ rf - ' b ™ 5k, c-6*, s .St±5Lta = ia 

2 


f 






jfl. i4) 


<?,v (afe) _ i ____ 

4s(s-a)(s-h)(s-c) 

S * (*)(»)(«*) 

*JxTxS * 5 7X3 

t ocld prime number = 3 = smallest side 
flrt L -^ 3h g . ( j e =2*3+2 =s anc ^ middle side = 8-1=7 
^ solve as in above questions* 

Given triangle is a right angled triangle. 

^7 = 5 = 2 R -R=f 

I* 

A 2' bc 3*4 q 

+ 3 + 4 + 5 

~“2 

. r : f a 5t 2 

^ (cl Distance between incentre and circumcentre = W-2Rr 
From above question R « 2 1 ~ ^ 

Required distance = - 5 - J j - 2 rm 

«. I.) Required ratio isl:^:V5. Leam it and try to prove it. 

Hi' ; Exercise-6 B 

, . , ,. n 1 nr If AB/lD^SO 5 then measure 

& l - InMBC, is the median and AD = 2 6C -“ 

of z*AC 8 is t j \ 450 

W 30° (b) 60° ( c ) 90 ° ' fSSCTtor-12012) 


B 
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.. or 4. 

"”’*r“-rf.ST »*.«* , \ 

(aI 11 cm' (b) 16 cm ((j 

t „,d AO be a median with l etlft( . , ,s &c-v 

* IIG *• the centtoUl *w nl K ’ h '2<C\ 

then the value *1 «■ 

U) 4 cm tb) td > 6^ 1 

, rt * (he triangle ABC. If Z.BOC ^ i> n , ' 

4 Ohthc^;^''" >* (c) 135“ ,^<V> 

(al 150* W 60 % 

n “ ^ 

, . ii c ARC is O. If £-BAC = 85°, £BCA - Rno ., k t. h 

' Cvroimcentmof A^P*-, '^eri y > 

<„ NT <W ** <C) 60 <<0 75? <0^ 

fS&Cj. ' 

*4 The length of the tircum-radius of a triangle having sid^ N> 

HcmJfvcmandZffcmis S* 

(a) IS cm (M 10 cm (c)l8cm (d) , 6qi| 

ftSc* 

tiPiv ihc mid-point of the side BC of &ABC and the area of A ^ : ' 
V* on 1 , then the area of AMBC is 

(a) I6em : fb) 24 cm 2 (c) 32 enr (d) 48c ^ 3 

fSSC T**t± 

s 4fit ih * triangle. The medians CD and BE intersect each tu ‘ 
Then AODE: M BC is 1 ° ht ' f «t(. 

(M 1:4 (c) 1:6 (d) l :12 


U1 1.3 


(XSCT^.^ 

,J AB ib ,i diameter of the circumcirde of &APB ; /y is the f 

perpendicular drawn from the point P on AB. I f AP » 8 cm a „ 1 dL °*** 
then the length of B.V is m nd BP =6i% 

H ™ » 3 ™ « Man (d) 3-5an 

The b,s «>"' o( LA of MBC aits BC at D and th • /SSCr ‘ l *'*» 
mangle at E Then L ° and the circumdrde of tb 

<al : .4C * BD: DC fM 

<^> AR : AD * ac ■ 4E AD '-AC = AE: AB 

* W) AB-.AD-AE.AC 

,L ° “the centre of the /SSCJfcriM 

' hj '- 3u-. iBCO :r=“'T! h ;° UKh lhe P° ints ^ BandCsui 
7t> ‘ (b> |«. " nd ^ OC = *•. What is the valued*! 

W 210" (d) 280“ 

- ob,u « «*led triangle ABC , , ,SSC 

(A) ^* t,V '" ^ then ia^ C “s the ° btUSe a " 8le and ° 

tb) I 26 « ,?! 

(d) 116 

/scr 


lb! !26“ ^ B . AC ,s 

(c) 136= 


, J 
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Centre oF Triangle 


ITT 


A t* two medians of a A/1BC and G be their intersection, 
O- Then AO iOG is 
1:2 ( c ) 2:1 ( d ) 3:1 

| 4 /-V>C Tivr-t 2012} 

J) » : >ntlC of AABC and 4/1 = 50°, then the value of 4BCS 

.hf< ircUm 

„ v m* (c) 60° (d) 80° 


(b) 4* 


(*» 

* j! ^ 


(d) 80 

iSSCT'er-/20121 

t frABC and 4/1 — 60°, then the value of 4B/C is 

,i<v<* ntr l) 120 " (c) 150° (d> 110 ' 

-j, lDJ ISSC Ttcr-noW 

tTt? of the triangle ABC with circumradius 13 cm. Let 
i ,or^ n ' cc i r * n : s perpendicular to BC. Then the length of OD is 
p2?j5 c0,a<,d (b) 4 cm (c) 5 cm (d) 7 cm 

^ [SSCWc&t20121 

•a rtf &ABC and AG = BC then 4BGC is 
t 6**“**M9r « ** W> 75 " 

f. J ISSC Ttvr-f 20121 

+\P BE and CF of A/1BC intersect at point G. If the 
^(tiree cm then the area of the quadrilateral BDGF is 

* ' 0 f 1S (h ) 20 sq. cm (c) 30 sq. cm (d) 10 sq. cm 
JJ ,5 sq.cm ' Vf fSSCT>cr+i2ttl2l 

lB -* 9tT LC = 45° and O *s rnid point of AC. If AC = 4 V2 

ja. lH ^ gp jg 

fb) 2 unit (0 2V2 unit (d) 441 unit 

(a ) | unit w fSSCTtcr-t 20121 

Artswers-6B 


(wv *> (a) 3. (b) 4. (b) 5. (d) 6. (b) 7. (c) 

Siw 11. Cb) 12. <W 13. (d) 14. 00 

C *« _»<■=> 

Exaplanation 


8. fd) 
16. (c) 


yu\ 

i- 


i 


l ibj *D = jBC 


AD = CD = BD 

In MBD, AD - BD => LABD = £BAD 
w, 41BD = 30 fl 

•\ LADB = 180° - 30° - 30° = 120° 

And MDC = 180° - 120 fl = 60° 

BoUD^CD =* LACD^LDAC 

=> LACD + LDAC = 180° -60° = 120° 

- 1201 _ zs\e ^ / ACB 
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V* 6 * l (are ao(AABO 

>f iffCC "3 

£*72 = 24 cm 

1 x area of ABGC 


area o' 


areao <4BG d= 2 





_ 1 x 24 cm 2 = 12 01,2 
~ 2 

jr 2 x /tD=l x 12 = 80,1 

i (b)^ I n ** . 

, n g£ and Cf are altitudes 

4. <b> In figure ^ D - Btan “ o 

In &BFC, LBCF = 90° " ® 

In 4B£C.2CSE = 90"-C 
... In 4BOC 120» + (9tT'B) + (9O°-C)^ 180“ 

on 8 + C - 120° 

... ^4-180"-120" = 60" 

5. <d> LABC = 180' - 80” - 85“ = 15' 

... JLAOC = 2 * AABC — 30“ 

In AOAC, 

Let LOAC - 0 

^.oca = e 

ft + ft + 30° = 180° 

=> 0 = 75° B 

6. (b) V 12 2 + 16 2 -- 2CP ^/ 

•'■ ^ s3 n £8 tangled triangle. The diameter of the circumrirel^ „ 

of " ,e ,rian8le “ that <£S» 

■-. Oramiradius - fe^nusc 2 0 

2 '2-10 cm 

7 ‘ W A™°fMSC = 2, Areaof4/18D _ 2 

»• <d) Ana of UngL mCdians divides Wangl e into two equal parts) 

Off formed by mid points D£ 

Centroid O Is also it . 4 (Area of MBC > 

’ a t ie centl- oid of ADEF A 

“■Ar eaofADOE ^ 1 v f A ' 

3 x (Area of ADEF) 


(v CM = OC = radius) 



- I /I 

3 x (4 Area of AA BC ) 

- i XA / 

12 x Aroaof/^Bc 
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(t>> 


Ify ,pisbi«ctor oU-A 

* * M.m 

then \\C DC 

t is very important property, learn il) 
qA = OB^ radius of circle 
; l0BA = LOAB = 30° 
dL AQB~™ 0“ - 30° - 30° = 120° 

Similarly in AOflC, 
z BOC = 180° - 40° - 40° - 100° 
figure, LAOC = 360° - LAOS - LBOC 

-- 360° - 120° - 100° = 140° 


From 



■ u |b) |n the given figu re ABC is an obtused angle 
_ triangle, AD 1 BC, CF X BA (on produced 
part) and BE 1 CA (on produced part). Al¬ 
titudes AD, CF and BE, intersect at point O, 

Concentrate on Quadrilateral AFOE, 

Here, ZAFO = 90°, LAEO = 90° 

and LEOF = ^BOC = 54° 



k 


.*. LFAE = 360° - 90° - 90 a - 54° = 126° 

From vertically opposite angle, LB AC = LFAE =126 

lJ * MOE - AADC (v FE l I f*C => LAEO = LACD) 

E is mid point of AC) 


40 ae 1 
^0 AC“ 2 


B ut 4G 2 

M12 


Scanned by CamScanner 



















=> 4AO = 3AG 

=> 4AO = 3{AO + OG) 

=> AO = 30G 

. AO 3 

** 0G“ 1 

ishortail; 0 is mid point 
14. <b» LBSC = 2^50°- 100 

a lnABS£ c/>0 

100° + 2LBCS - i 


ZBCS.f- 40 ' 

b e 

ZB/C = 180° - 2 ' 2 


Take help of this fart to sot Ve 

* ^ 


15 . <b) 


= l$0° 


-M 


180< 


jm 


A 


+ A (shortcut team it direct) 


16 . 


*=90 0 + 

(c) See the figure 1 


120 e 


OD = VOJr - BD = 








17. (b) v GD=^AG 
GD - j BC 

or, GD ~ CD and GD = BD 

" ZDCC = ZDCG - 6 (See the f igu re) 

ZDBG - ZBGD * a (See the figure) 
In AfiGC, * ’ 

“ + a + e + e k iso 
° r - a + 8-90“.zBGC 


(‘.MG -fit 
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Quadrilateral 




1. Types of Quadrilateral and their properties X 

1.1 Parallelogram: If opposite sides of a quadrilateral are 
called a parallelogram. Its opposite sides are also en,^^] 
and its diagonals bisect each other. In the adjacent in O 
a parallelogram where AB 11DC and AD I I SC, Hent$ 

1.1.1, AB = CD and AD = BC 

1.1.2, AO * OC and BO = OD 

1.1.3, LA + LD = 180" LB + LC = 180° etc. 

1 *1.4. MOB * &COD and AAOD * ACOB 
1.15. MBC * ACDA 

1.1.6. area of MOB, ABOC, ACOD and AAOD are equal 

^ IX Rectangle : A parallelogram is called a rectangle n 
m if its *1 angles are 90°. Hence every rectangle if f P 

^ Sgte 8ram bUt ” Wy para " elngram « not a 

bisect each other* right anile, »1 rh °mbtj S 
ta) AO «= OC and OB c OD ® 

lb) WOB^flor s/rnh 

U. Square; if aUthc ' ZDfU -«)‘ " 

«»!• areli 1 a < ’ 8riU " “ D 

SSSyr-j:-•*- J£, HJ- if a » 

rt'omhu, bui eva^. rh ^ rab ^ 

»*pM*iE ond^'th^“ Snadrilataraf 

« -idT,’ S ' d,;s *"> n °n 

lWo , m « ^P«un,. 

t Kutv> j r[ , 05 nnd q. / h U \ 

1 *' a ,vj t j 

po it (<; fl para NcJogmfl* 
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of a trapezium : 


225 


"* ,r ^ nalS ° fatrApe5riUm interSeCteacho *eri n lh G 

* T l Pl , z ium ABCD, where AB I \ CD 00. CO SaRleral * oT h«s 

' ' ob “ 


\ 

* 


\ 


the hgure 

tt*. /p" DC 

lC AB - ^ CD - 9 

j /.DBA = ABDC = a 


OC OD CO 
0>l OB ** AB 



, .fdiago^ 1 ° f a quadrilateral intersect each other in , he 
L at !=«=' °PP° s,te P a,r of *he quadrilateral ,' . 


{ben 

ht?^^ 


it is a trapezium 


quadrilateral are faraUehma 


:This statement ts converse of above statement. If the 


ratio is 


\ j . i t it is a parallelogram 

! „ ,faline isdrawn parallel to parallel sides of a trapezium, i, intersects 

** the nod parallei sides m same raho. Thus in a irapezium rlBCD wi* 

A S II CD, if EF ^ drawn parallel to AB an d CD then CF 

S ~ « a. at 

aA^E - A AL.D ^ oC * ED m CD 


&ACF - AOCF 

dividing (Oby(ii) 

A 0 AE - _ QC CF 


OC CF OF 
CA “ CB ~ AB 



AE EB 
or - WCF 


SS-ed or * m-FB 

(Il can also be proved by Thales Theorem) 

* 

? 4, Area of trapezium ABCD = 3? (AB + DC)x DL 

Where DL is the distance between parallel lines 
AB and CD 



l Important properties of a rhombus : 

Suppose ABCD is a rhombus whose diagonals AC and BP intersect at 
0, then 

U AO = OC and BO = OD 

3-2, LAOB = LBOC = L COD = /.DOA = 90 p 

3-3. diagonal AC is bisector of /-A and AC 
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3.4. diagonal BD is bisector of ^3 
33. AOAB « AOCB - A OCD - AO/tO 

(1. must be noted th* - P-el.c.o S r am ^ 

ABCD when AB*BC. di»go no °* s "° 

bisect ^./landACan ei 'Qt, 

/aHCB) 53 ar ( aOC ^ m ar ^AO/ID) 

3*. ar(AO/ 4 B) = ar(AC7Co/ \ 

, ls0 equal when ABCD is a paral] e( 

(These areas are alsoeq '°&r<n 

ABCD - f X BD * "" 1 ‘ d \ 



c <>n t 


1*7. *.* Area of rhombus 


> rf 3 

(where d, - ^ and d 2 = Ac ^ 


<3i a 


- AreaofAOAB- > 

3.*. Sum of ‘.dcs B rh ° mbUS = SUm « Hb^ 

* CD 2 ♦ W - ^ + B ° 2 ^ ' 

^, m . i irportent pn.pcr.iot about Areas of a P araI.e.og ram 

„„ tho umc base and between the c^rv. 

4.1 . Parallelograms on the same o d_j/ ^ 1W 

linos an? equal in area- 7 ^ —E ^ 



In the adjacent figure I, andl 2 are two 
parallel lines. AB is a base taken on J/ 
line /, - Points M, C, N, D lie on line A B l_ 

/ such that ABCD and ABMN are parallelogram. 

Thus we have, area (OABCD ) -- area (OABA'fW) as their base^ 
height are same* 

4.2. The area of a triangle is half the area of parallelogram having^ 
same base and between the same 
parallel lines. 

in the figure A APB and parallelogram 
ABCD have same base and same 
parallel lines AB and CD (or CP). Thus 

Area of A ABP — ^ x area of parallelogram ABCD, 

4.3. If a parallelogram is formed by joining q 
midpoints of sides of a given parallelogram 
then its area is half the area of the original p 
parallelogram. 



In the adjacent figure L, M, N, P 


are 
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Quadrilateral 

ly mid p^ts of sides AB, BC. CD and Dj , ^ 

^ ff > a ral] el °S ram IMNP=> £ (Area of parail^i 
x^ ofP t , u P*™Uelo g ram ABCD) 

A artJ and a rectangle have equal perimeter tk 

t H * sqU greater than area of the rectangle For *“* of the 

J 4 boiow- 6 ' C - F ° r '*“*<*. in .he 
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cm and 


w 3 

„ ja a rectangle whose unequal sides are 6 cm and 4 
* ' c p. is a square whose each side is 5 cm, 

A 3 ieter of rectangle ABCD = 2 <6 + 4) = 20 cm 

^etet of A' B ' C ' D ' - 4 x 5 - 20 cm 

PCf,n Tf rectangle ABCD = 6 * 4 = 24 cm* 

^a of square ABCD = 5x5 = 25 cm’ 

, , area of square > area of rectangle. It can be verified for other 
Cl< tangle s of the same perimeter. 

and a rectangle have equal area then perimeter of square 
**;*!£. perimeter of rectangles 

'* L rnininfi midpoints of opposite ~ R 

j6 , Lines J ^ parallelogram divide the 

histogram in four equal Areas. 

P u figure B <1 R ' S are ^ s P ective, y 
^tointof sides AB. SC CD and DA of d 
^allelogram ABCD. Thus we have 

ar p4F05) - a* P^QO) = ar ( DOGCK) = ar (D ORDS) 

of quadrilateral formed by joining midpoints of a given 

quadrilateral f deSofa drilatera i taken in order are joined, 

«•' ^Telogram is formed. For different types of quadnlateral. the 
shr^e of resultant quadrilateral will be as follows. 

Original Quadrilateral formed by joining rn.dpo.nl* of 

quadrilateral sides 

Parallelogram Parallelogram 

Rectangle Rhombus 

Rhombus Rectangle 

Square Square 

Trapezium Parallelogram 

led by CamScanner 

























i 



“iTrrrcr 


.itet<*«"" £andFare 
S.2, Suppone ABCP is * P ar r s jdes AS and CD. If 

respectively midpoi"' 9 ° ; nd EC respect.vely 

BD intersect diag° na 

at P and Q then , , E c 

(i) DP=FQ = QS 

(iii)A/tDF-4CBE lin , intlE 

with /»B 1 ' DL a " D 

If /tflcn is atrapezia” . , C IAP and «- ' 

lively tnidp° n 

and 

. £f 

j pc J t ^ and 2 

Solved Examples 

liberal are in the ratio 3 :5; ‘J : 13 the n 


then. 


EF 



t. If angles of a quadn 

angles of the quadrilateral. 

S„,„.ren = Utang.es be 3C.5X. Brands 

... sum of angles of a quadrilateral is 360 
.v 3x + 5x + 9x + 13* = 360 


ail 


s 


\ 


360° _iio 

<*30**360* ot,x - w 
Hence angles are 3 jc = .3 x 12 ° — 36 
5 x =■ 5 x 12 ° — 60° 

9x = 9 x 12° - 108° 

and 13* = 13 x 12 a =« 156< 


2. One of the angle of a parallelogram is | of its adjacent antrl 
measure of both angles. 


According to question LA = I LB 

• ™ of adjacent angles of a parailetogrant is 180« 

” £A + L8 = 180° 

° n I ^6 + -£5=180“ 

or ' 1^5=180° 

0r - £5 = 5x280° 


-fl 


(from (j}) 


LA ^ i 


9 —^JOO* 

HenCe ,w ° angfe arc mnn ^. 

P«* v cly 100° and 80". 


5 X 100°=80° 
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QuidfiUteiil 


g mau p wr™ 

c and BD of a parallelogram intersects at O. If 
^ g __ 20 ° and Z.COD = 75°, then evaluate the following, 

r^’t' 0 ±Bt>C (iH) S-ACB (iv) Z.DBC (v) Z4DC 


(iii> ^ ACB (iv > jLDBC (v) ZdDC 
' ; (,l) Hon , 40 CD is a parallelogram with -£.COD = 75°, 

' 4 £W* P ^ ]g0 o_ (2.0/18 + /l^OB) - 180« - <20“ + 75”) 

. _ . /COD 4.AO& - 75° vertically opposi 


■ angle) 


i ^° A m 3 80 ^' 95 ° “ &5 ° 

- _ g5 D (alternate angle) 

, , . f, „ 40” (alternate angle) 

j|i> ft) * 

,) l* LP t , or = 18° c (adjacent angle) 
Ir nyl 3 + l-r kD '~ 

^ + 20” + B5” + ^C = I80” 

^COBC-W 

* ic. «r 

•■ c^go”-^^ 180 ’' 60 ^ 120 ’ 

(*> ^ rhombus is 5 cm and lenj 



(adjacent angle) 



i u . find the i® 1 ® 1 " 

" i e t/8CDi»a* ombu9Wi,h 

J , g „BC = CD=D/l = 5cm 
. £)C-jdC-4cm 

~ 725^16 

=* = 3 

, BD * 2 * OD ^2«3 = 6cm. 

, fl ^BIICD If/»B-10cm. CD = 7cmand 

1 z::;r:n 0 r^ *. *«. 

Solniion : ar (trapezium ABCP) —-- 

- ^ (10 + 7) x x, where X is its height 

*v |x!7xx = 102, (given) 

** »*■ = 12 cm = height 
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6. In the given figure ABCD is a parallelogram 

If /IB = 16 cm, A£ - 8 an and CF - 10 cm then ^ *iw 

Solution : Since, ABCD Is a paraUelogram „ Ktt,^ 

AB-CD ot CD = 16an „/P'\ 

Now, ar (OABCD) - (CD) * <Al) 

16 x 8 cm 2 

= 128 cm 2 

Again, ar (DABCD) = (AD) * (CF) 

= (AD) x 10 cm 
from (i) and (ii) AD * 10 = 128 
AD — — 12.8 cm 

7. [n the adjacent figure P is a point inside the 
paraUelogram ABCD. Prove that 

(i) ar (APB) + ar (PCP) = j ar (ABCD) 

(ii) ar (APD) + ar (PBC) - ar (APB) + ar (PCD) 

Solution : Given that ABCD is a parallelogram and 
P is a point inside it. 

Draw; £f I MB and GHUAD 

(0 v EF I MB and A£ I! BF (v ADItfiC) D 

■. AEFB is a parallelogram 

Now, ar (un, = 1 {AB) „ (heighl) , 1 „ 

(■•' ar OAFSB » AB) x height) 

(Here base and height of OAEFB and MPB are same) 

Again ar (ADPC) «= 1 (DC) a (height) 

= 5 ar (PDEFC) 

adding (j) ^ (ii) 

ar (AAPB) + ^ (Anpp , 1 , 

' 2 ^ ar (OAEFB) + ar (ODEFC)) 

~ 2 ar Q3ABCD); Proved 
GHUaD and AG 1 1 OH 

AGHD iH a parallelogram 





-(ill 


(ii) 


(V 


abtipc 
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-^Eiwy- 

= \ (CL4GHD) 


an d ar(iSPa-l^C) x(h ei g ht) 

= \ (DSGHC) 


(iit) 


<iv) 



adding#^ and Civ) 
ar (AAPCO + ** (*BPC) * | [ ar (04 GHd 

1 * + ar (Qsghc)] 

- 2 ar (CMJ3CD) 

, (i) ar (a APD) + ar (ABPC) = ar (A/|p 

4 [(ithc given figure ABCD is . trape zium ^ 
piove that °C and AD *= g c 

(i ) la^lb 00 ^-C = ^D __^ c 

(iii) MAC-ABAD 

(iv) diagonal ^ ~ diagonal BD 

Julian : Given that ABCD is a trapezium with AB !1 DC and AD = B C 
p^xiuct*: AB to E and draw CE11 AD 

(i)v AB If DC (given) 

and C£ II AD (by construction) 

Hence, AECD is a parallelogram 

a AD = CE 
or, JJC = CE 

A LCBE = ACEB 

Now, LA + LCEB = 180 
or, LA = 180°- Z.CEB 

Qt LA = 180 9 - LCBE 
% LA=LABC 
or, LA - lB 



(v BC = AD given) ^ 

(i) 




(v from (i) LCBE = LCEB) 
(linear pair of angles) 

... <ii) 


necf 


(u) v AB 11 DC and AD is a transverse line 
LA+ lD~ 180 ° 

AB || qq anc j j s a transverse line 

• 4B+£c=180° 


... (iii) 
... (iv) 
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Hence, AA + LD * LB * A c 
or, LC - LO (v “ LB) 

(iii) In &ABC and ABAD 
AB = AB (common) 

AD = BC (given) 

and LA = LB (already proved) 

From S-A-S, AABC “ ABAD 

(iv) V AABC - ABAD *■ * c = BD 

(■/ corresponding part of congruent triangle a re G 

9. A BCD is a trapezium with AB 11 DC A line parallel to ^ ^ K 
AB at X and BC at Y. Prove that ar (ADX) = ar { ACy) C 

Solution : Given situation is shown in the adjacent fi gUre 

To prove * ar (AADX) = ar (AACV) 

Join C and X. 


\ 


... to 


«. (ii) 



v AC f 1 XY ((given) 

(AACX) - ar (AACV) 

Again, AB I / CD (given) 
ar (MCX) - ar (AADX) 

from equation (i) and (ii), ar (AADX) = ar (AACY); p rQV 

10 ‘ E is a P oint on the P^duced part AD of para lie | oerim l 
intersects side CD at £ s* 4SC0; 

Prove that AABE ~ ACFB 
Solution : In AABE and ACFB 



and^.A = AC f 

Iron, A-A criterion of simfiar M^o^F 
11. From a point P inside the triangle ABC -~^CFB. 

“ rMpectivel y d™wn to S idesVS' a P nH P ^ diCUlarS PQ '™*« 
Solution: See the figure pn,n r n„ 

*"rtght.ngktliriangle 
PB 1 *=. PQJ + Q g3 
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JJ5‘- rv ' •■■*<) 

in rig ht an ^ ied AflRC and APfly^ 

-CR*-AR» ... W) 

ht angled APSA and APSB s 
A** d in %2 - PB 2 - - SB 2 ... Oit) 

gquation (i)# (n) and (iii) 

A1,J,ng QB 2 - QC 2 + CR 2 - AR J + AS 2 - SB 2 * 0 

4S 2 + BQ 2 + = Bs2 + CQ 2 + 

rivjn»b° s P (ove su ™ squares of tides toequal to sum of 

1 ' dU onalS ° r ' In 3 rh0mbUS ABCD P rove that ° ,square 

01 ' g 2 + BC 2 + CD 2 + DA 2 = AC 2 + BD 2 

.[ion : We know that diagonals of a rhombus bisect each other at right 
^ jjngw- ^ 

Let diagonals AC and BD of a rhombus ABCD intersect at p then 
iA PB~J-BPC=£CPD = £DPA = 9Q* 


and 


AP = PC = ^ 
BP = PD = 


m right angled triangle APB 

AB 2 = AP 2 + BP 2 = (^p) +(^) 

0 , A*-*£+*£ 

In right angled triangle BPC, 

BC 1 = BP 2 + PC 2 = 4 BD 2 + | AC 2 

In right angled triangle CPD 

CD 1 - PD 2 + PC 2 «* ^ BD 2 + i AC 2 

In right angled triangle AAPD 

1 DA 3 = DP 2 + AP 2 = + 

Adding (i), (H) # (Hi) and (iv) 

> BC 1 + CD 2 + DA 2 = 4 (i BD 2 + i dC 2 ) 
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(iii) 




= BD 1 + AC 3 
















pC *» 

■ H a line 

rs^Sr" K 

Solution : ke l 

. Xu AAP® 

OE 11 , 0 f 0D 

fl-O* 

Now AB II DC (s ‘ question) 

end /tB I* EE ( aS 8 iven 

n cC 



OK DC H OF 

ta iMC „el to OF and O is midpoint of BD. 
PC is parallel to vr 

Hence F is midpoint of 5 C 

14 ^ve!y CD (see the 

^t figure). Prove that line segment AF and 

EC trisect diagonal BD. /*■«*"! *e property] 
Solution t In AdDFand ACBE 


'i 


AD=BC 
^ DC = ^ AB 
or, Df = B£ 



(parallel sides ol parallel^ 
(parallel sides of parallel^ 


and LADF = LCBF 
Hence, A ADF * ACBE 
or, AADP^ACBQ 
and ADA? = aBCQ 

Now in &DAP and ABCQ 

AD =3 BQ r 

£ADP =, ^ CS q 

£DAP = CBQQ 

'' &&AP * ABCQ 
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(opposite angles of paralkhffm 

(from S-A-S 

(al tern a te ang le ) j| 

(from CPCT) .$ 

(opposite sides of a paralldogp^ 

Cfroial*' 1 

(fromfi' 
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or, FC — AE 


nf * 1 * 2 
V* Ag 

nC * 

<ocA* B 

'* 'cl 11 A£ 

*>* -p i» a paraHetogram 

fif L 

•■' Af " CE 


(opposite sides „f a 




Parallelogram) 


(given) 


(»v) 


(from (i*i)) 


... (v) 


y,cc 

CQ " Pf ‘ 

. f is«nidP° intofDC 

0 pisaIS o* e midpoint of OQ 
•; p P =po 

Hen ^maU)and(v) 

p P = PQ = QB = (3 flD ) 

^■etMtlines joining themidpointsof opposite sidesofaquadrUatera] 

each other. 

- I tion : Suppose ABCD is a quadrilateral. Points F, Q, R and S are 
^ U j eS pectively midpoints of sides AB, BC, D 
-p an j AD. Let FR and QS intersect at O. 

[Learn the property] s 

To prove : = and OS = OQ 

join AC anti BD 
In AABC 

PQII AC and PQ = jAC ... (t) 



Similarly in A ADC 

SR li AC and SK~£aC ...(H) 

Hence PQ li SR and SR = PQ (from 0 )and (it)) 

Opposite sides of the quadrilateral are equal and parallel, 

ABCD is a parallelogram 

know that diagonals of a parallelogram bisect each other 

^ tnce ' ^ * OR and OS » OQ; Proved. 
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SSC Higher Mathema^ 

In the given figure M CD is a trapezium with AB \. 

respectively midpoint of AD and BC. Prove that, £p « , 
Snlntion t Join B and D ' 

EM = | AB 
In ABCD 
MF 35 ^ 

adding EM + MF = £ AB + { DC 
or, EF = 5 (AB + DO 

Exercise 7A 


ABCD is a trapezium length of whose parallel sid^ Aff 

-ti.rnk Kimnand 12 cm. IfmidpointoMDand Br ^ Co 

- “^Pto, ^ 




respectively 10 
£ a nd F then length of EF is 
(a) 11 cm 

(c) less than 11 cm __ 

/IBCD is a rectangle length of whose two consul* 
respectively 9 cm and 40 cm. E and F are resp ec tj Ve!v ^ Sldps «n 
sides AB and CD. A is joined of f and E is joined to C Th 

1 ' yrea ^ 


fb> more then 11 cm 
<d) nothing can be said 


sides AB and __ , _ n 

intersect BD at P and Q. Length of PQ is— 

11 cm (b) y cm (c) |cm 


(a) f 


(d) £ 


4. 


' ' 3 ox 

Length of parallel sides AB and CD of a trapezium are 
cm and 14 cm. If its diagonals AC and BD intersect at ^ pcrtiv, %to 
is O; 0C 

(a) 5.7 (b) 12 ‘ 7 (c) 7: 5 (d) 7 ■ 

A line EF is drawn para I lei to the para lie! sides ABandCDnfit/ 
ABCD where £ lies on AD and F lies on BC. If AE; ED = 2; l 

k) 2:3 (b) 3:2 (c) 2 :1 (d) \ : 2 

If each side of a rhombus is 10 cm then what is the square wotofsm 
of square of its diagonals ? 

(a > MVlO cm lb) 20 cm ( c ) 10® cm (d) 204 Qan 

F a«P 1 S 3 P a [ a ^°8 Tan ' with base AB = 12 cm and heightScni Iff ^ 
respectively midpoint of AB and CD and diagonal BD inters* 6 

. . t respectively at P and Q then area of quad rif ateral ,!i 

ta) UcTn WlScm* ( C) 2()C m 3 (dj 15 a* 2 
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n. _ 

wt cng statement among following! _ 

^ of ^points of aides of a rectangle taken 

*7*zZ- m order fo ™ 

of midp°i" te Of sides of a rhombus taken 
ft.) *** de **" m ordCT form 


1 
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a 


a 


ms 


is 


(fl '^ogle ™ CT to ™ 

^nof"' iti P oi '’ teofSldeSOfasquareta, <oninorde t 

* of ■n^poi^ Of sides of trapezium (onn , *omb, 

‘ aB CP * • trapeZiUnl With AB '' DC «*» which of the foil 
If ^ ^ of &ABC and area of ABCD blowing 

&'<» . W ® ! " «) bcmi, 

, ^coTZ^ooTeiea meet at ° » 

(*> 'll,™! » =. .J C> . ! : 5 W) ; 1 


i ct0 gram 



a 



(a) 3:2 fh) 2:1 (c) 3:1 (d) 5:2 

n i rt the adjacent figure /l BCD is a square with ,40 - AX. D 

£XOB is equal to 
(a) 22.5 fl (b) 25° 

(c) 30° (d) 45° 

ll The quadrilateral formed by joining midpoints of sides AB, BC. CD, D4 
of quadrilateral ABCD is 
(a) a trapezium but nut a parallelogram 
ft?) a quadrilateral but not a trapezium 

(c) a parallelogram 

(d) a rhombus 

13. In (he adjacent figure A BCD is a quadrilateral. AB f DC are parallel and 
AD, BC are parallel. ADC is a right angle. If perim¬ 
eter of A ABE is 6 unit, then what is the area of the 
quadrilateral ? 

k) 2 i/ 3 sq. unit (b) 4sq. unit 

k) ^sq. unit (d) 4V3 sq, unit 
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_ \(f 


„ tMfvr-p—■* 

is 

^ u ;“° (b) i 2 «" (c > 9 7 <<*> ^ 

<a> „ine cuts two parallel lines then bisector of itl < 

15. If a transversal ime er^, 

formed a (b) square 

(a) rectangle (d) parallelogram 


i 


\ 


% 


m ^, pa^^gram ABCD, M is the midpoint of BD and B M U b% 
of LB. The measure of LAMB i 

Ta, 45“ <W 600 (C> ” <d > 120“ 

- . . ne[e subtended by side of a parallelogram with pair 0( 

' paralleflines is 150“ If distance between parallel sides P Q ^ sr “S 

cm then what is the length of side KQ? * 

(a) 40 cm (b) 50 cm (c) 60 cm (d) 70cm 

18* Side AB of a parallelogram ABCD is produced to E such that fi£ - 
If DE intersects side BC at Q tlien in what ratio point Q divides sid f 

) {a) 1:2 (b) 1 :1 (c) 2:3 (d) 2; 1 * 

9. /iBCDis a square. M is midpoint of side AB and N is midpointof r 

DM and AN are joined together to construct new sides which inte 
at O. Which of the following is true ? ^ 

(a) OA:OM = 1:2 (b) AN - MD 

(c) £ADM = £ANB (d) £AMD - /.BAN 

20. In a parallelogram ABCD, AB=24cm and/lD= 16 cm. Distanced 
stdes AB and DC is 10 cm. What is the distance between sidesd Ban d 

21 ABCD** k J b) ^™ <C) 15 ^ < d ) 26 cm 

P tod U :;;::;cr P lin ; passins *”•* point c mee r 

!2 ,n 3 quadrilateral with distinct rf ^ ' 1 < d ) 3:1 

at right angle, then which nf .u ^' ‘ f dia 8 ona *s AC and BD interse* 

(a) AB* + BC 2 m CD 2 * e blowing is true- 

(b) A** * CD* ~ BC* + D *2 

(') AB* + AD z = g C 2 + cd2 

(d) AB> + BC 2 _ 2(cd2 + _ 
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(,) 4 ^ rtclic trapezium in which sides AD and BC are parallel. If 
,gC0 * $ /. hetx what is the measure of LBCD ? 

(b) 18° (c) 108° 


(b) 6 crn 


(c) 9 cin 


<d) 12 


?* ' JC 


(d) 72° 


(*> l °~ . -nd LB of a non square rhombus is 4 : 5, the measure of 


- tor: 


(b) 45° 


<c) 80° 


<d) 95“ 


t*> ^ l angle of a cyclic quadrilateral is 50“. What is the measure 
opposite angle? 

f it^ nte fb) 40- <e) 50“ td) 9(F 

c 130° 

rlic trapezium with AD 11 BC. If ^.ABC = 70°, then measure 

, a&CD isacy 

0 i/.BCD (t>) 70° (O 40“ (d) 80“ 

t' 1 .fa rhombus is 10 cm, the sum of square of its diagonal is 

*Ea* s : (b) 200 cm 2 (c) 400 cm 2 (d) 100 cm 2 

f1 t 20 cm 

ium ABCD, AB is parallel to CD. If £ is midpoint of side AD 
In a trap e/ ’ from point £, parallel to the parallel sides cuts BC at 

' a nda Iined 

f then 


L CF if AD = 8C 


^ (b) BF •» CF is always true 

S’! ^ItF^CF i® less than 1 if AD< BC 
L BF: CF is greater than l if AD > BC 

{ d F are respectively midpoints of sides AB and CD of a 

50 points £ a ^_ If ljne segmen t AF and EC respectively intersect 

P and Q, then what is the length of PQ if sides of rectangle 
^respectively 10 cm and 24 cm ? 

|i) 10 cm (b) 17 cm (O T cm (d) 3 cm 

31 Ttiearea of a parallelogram ABCD is equal to that right angled isosceles 
triangle whose hypotenuse is fern. If OiaapointineidetheparalLelogram 
ABCD then sum of areas of AAOB and ACOD is. ^ 

(a) § on’ (b) § cm’ <0 V (d) I5_ 

Answers 7A 

1. to 2. (b) 3. (a) 4. <»> 5- »> ‘ J d) j ‘5 

«• (b) 10. (b) U. (a) 12. (c> »• M ^ ' .. 

»•« «• (b) 19. (b) 20. (c) 21. (a) 22. {to - • 

^.-<5) 26. (c) 27, (b) 23. (c) 29. (b) 30. fd) 
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8. (a) 
16. <c) 
24 


1 .1 









) 


or. Of = 2FC = 2(8C - BF) 

If 2 

or, - 20C 


BC ~~ 3 

lb) As in solved example 11, for a rhombus, sum of 
= sum of square of its sides 

= 10* + 10*+ 10 2 + 10 2 = 400 

Required square root = V400 = 20 

6. fdl area of quadrilateral PQCF 

= ^ (area of quadrilateral AECF) 

“ | (2 x area of AAEF ) 

= I x area of quadrilateral ABCD 
= } x 12 x 5 =* 15 cm 2 
Method: 

Area of quadrilateral PQCF 1 ( arca AECp) 

“ 2 * F C x DL 
= 2 X J * DC* DL = i 




X 


md 



4 x 12 x 5 = 15 cm 2 
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V 11 


uiin-r j| 


<t> corn** When wo join f 

iJ i ^* are w h«ch is ai«» * rhombus P™nts of « 

f a 

^hett midpoints of a trapezium is joined, 

!; _ tatv mertt (d) is wrong. 

ateaotj^^- 

* groT^cp 


£ • ABh 

°ei£^-i^5r k 

AB : CD 


241 

square it is a 
paraUelog raim is formed. 


,0 AAOB - ACOD 

jr /A/Ofl) AB ; (ZCD) 

^IcODf'CD 1 ' CD 1 

„ ,0 aDMN - 

= ACBM fa/ternatedn^ 

£?M ^ CM 

■ ABCM 

... DN -CB 

ad =bc~dn 

A pj — AD + DA/ — /ID + AD ~ 2/VD 
In AOBC and AON/l 

Z.BOC --= C/lON (VerfiG3//y (jpposf/e angle) 
^OCB ^ Z.OAN fj/ft'nwfe angle) 

* AOBC - AOAM . 


11 , <*) Let ZXOB = 0 then £AOX - 90° - 0 
v AO = AX 

/. /lAXO = ZlAOX = 90° - 0 

In A AOX, LOAX + Z.AOX + LAXO *180° 

or, 45° + (90° - 0) + (90° - 0)« 1B0" 

or, 20 = 45° 

A 450 

or, 0=^- 

12, <c) When midpoints of a quadrilateral are joined, a paralle & 
formed. 

1 

11 <»> v /IB I I DC and AD I I BC 
In AABE. Z.EAB = Z.ABE = 60“ 
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iaW*™ - 

_ M BE is an equaateral triangle 

Now, perimeter of AABE = 6 

„ /IB + BE + EA *= E - AB = 2unit 

andlnMDE, AE 2 = AD 2 + ED 5 

„ 4 = AD J + 1 - AD = ^ unit 

MI| Q rw 

Hence, area of quadrilateral ABCD - AB * AD ^ 2 ~ ^ 

= 2^/3 square ^ 

14. tb) According to question, 

area of parallelogram = 6 * area of AJVPR 

NR xPL~6 * ^ x NR x PR 
PL - 3PR = 3 * 6 = IB cm 

RL=PL-PR = 18-6-12cm p 6an r 

15. la) Given 4l = 42, 43 = 44, 45 = 46, 47 = 48 
V L\ + 42 = 47 + 48 (alternate angle} 

2 42 = 247=^42 = 47 ... (i) 

Similarly 43=46 ... (ii) 

from (i) and (ii) 

42 + 43 — 46 + 47 
But, 41 + 42 + 43 + 44 = 180° 

=* 2 (42 + 43) = 180° 


% 




(ban® 


=> 4MEN = 90° and 42 = 47, 43 = 46 => EM I l NF, ENI IMF 
■'* C3MFNE is a rectangle. 

16. (c> Here midpoint of diagonal BD is M and it 

abo bisects 4B, so parallelogram is a rhom¬ 
bus. 

4 4AMB = 90? 

17. (a) Given 4SPQ = ISO* and PM = 20 cm 
In parallelogram PQRS, 



Scanned by CamScanner 













Quadrilateral 
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p.tSP 0 - 18 ° 

& , s0 o_150" = 30° 

^sp' 18 


PM 


" In4 psM.si" 30 °“'5F 

, ^ 5P = 40 cm 

+ \‘ sr 
)5ee thefiff >Te - 

'* 9 , n kCOQ BEQ 

pg^QEand CD-BE 

. FQ = qC 

^ (h , L C «e achside0fSqUareiSa 

^ N are midpoints 

. AM = bN= 2 
|n right angled ADAM, 

M ^,^ + /lM 2 =e 2 +(f) = 

Similarly in MSN 2 

FW 2 = y4fl J + BN 2 = « 2 + (f) = T" 
from {!) and (ii) AN = MD 

L ( C ) Area of parallelogram = base * height 

= 24 x 20 = 240 cm 2 

[/required distance is * cm then 240 = *6 * x 

■ x = * 15 cm 

” 16 

fa) From Thale's Theorem, 
v N CD 
In AAPQ 


K_£D_I 
QC ” ~ 2 


HSC,MD SQ fiC„2 

Usine That's ihpnrem in A AQP . a R CP 
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tt+ ^—-- - 

oc 3 + OP 2 = 

00* + OA 2 = /l ^ >2 

0A 2 +ob 2 = ab 2 a 

Adding, 

.-. 2{OJ3 2 + OA 2 + OD 2 + OC 2 ) = AB + BC + CD 2 + 

=* 2(AB a + CD 2 ) = AS 2 + BC 2 + CD 2 + DA 2 

=» AB 2 + CD 2 = BC^ + OA 2 

23. (b> SinceDQ:QO = 2:1, 

BP -po = 2:1 and BO = DO 
DQ = 2k, QO = K BP = 2 K PO = k 

2Jt A 

Hence PQ = PO + OQ = 2 k = ^ x 18 = 6 cm 

24. (d) Since sum of opposite angles of a cyclic quadrilatet a ] 
V 72° + a = 180* 

A n = 180" - 72° — 108° 

/. 0 = 180°-108° = 72“ 

25. (c) v 4x+5x^ 180° 

=> 9jt = 180° =& x = 20“ 

.*. LC = 4x = 80° 

2*. (c) External angle is equal to internal opposite angle. 





- /nrn «*^U)C + iBCD-l> 

£BCD = 108“ - ijo» = jqu 

M ' (c) see solved example 12 

29 ‘ <b * See solved example 13 

1*11 see solved pvam i « i 

^pleU PQ = 1 xTO^ 

• (c) K perpendicular sides of • u 

2 ri 8ht angled isosceles triangle 


ate i*" 
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Ate 


Area of triangle = i'T-?-,*, ( ** 

A s in solved example 7. H aUelo gram ABCD 

&tea otAA° s + area of ACOD 

« 1 (area of quadrilateral ABQD = U 2 l 2 

’ 2'4 13 8 


, i mt.r-r—Z 


' Exercise-—7B 


. if the length of the side PQ of the rhombus p™ e . 

„ 120°. then the length of QS, in cm, is W S 15 6 cm and 4 pq 

(a) 3 < b > 5 (c) 4 M . 


(d) 6 

fSSC Tier! 201, 


tSSC Tiei 

, Side AB of rectangle ABCD is divided into four equal Dart , h 

area (AXYC) q p ts b 7 P*>» 

t V z. Then ratio of the "t-;=--- 

■ f Area (Rectangle ABQD) iS 



(a) J 


(b) l 


(e) A 


<d) 1 


fSSC Tier-12012} 

I. /1BCD is a trapezium, such that AB = CD and AD 11 SC. AD - S cm, 

BC = 9 cm. If area of A BCD is 35 sq. cm, their CD is 

(a) V29 cm (b) 5 cm (c) 6 cm (d) V21 cm 

(SSC Tier-12022} 

l. The area, perimeter and diagonal of a square are a, b, c respectively. Then 
be 

the value of is. 

(a) 4 (b) 2 (0 4V2 (d) 242 

5. The length of the side of a square is 14 cm. Find out the ratio of the radii 
of the inscribed and circumscribed circle of the square. 

(a)VI:l (b) 1: V2 CO V2:3 (d) ^j^tzoty 

’• If P, R, T are the area of a parallelogram, a rhombus and 
standing on the same base and between die same pa - 

** following is true 7 (d) R = P = * T 

la) R < P < T (b) P>R>T (c) R — “ ' Tier-t 2012 } 
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[Answers-TB 

lW 1 (d) 30 4W 5<b> 6M) 

-■ TT Explanation 

, (J(i SK!- .SO-120^ 60 - 
iSQ p.Jxl20«-60' 

,nd ZPSQ-180--60--W-60* 

, aPSQ is an equilateral triangle 

Hence, SQ = PQ = & ^ 

area (A*yc) ^-xyheiglif 
L Wt a tea(Q48CD> ~ ABBC 

\'XV’%C l 
~ 4 xy BC = 8 

( / hdghl of triangle = height of rectangle arid 

v Ui See the figure. Let AM = DN = G then 

A 5cm 



AR* 


h* 



I 


T <MBM + CMMN D + ACND), 35 cm- 
OH 7h * 35 or , _ 

° mbus are s ^me as base are same. 


V29 
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Circle and its Tangent 


lines 



Main Geometric properties Related to circle 

1 j . Angles in the same segment of a circle are equal 



12. The angle in a semicircle is right angled. 



1 .3. If line PT touches a circle at the point P and 
a chord PQ is drawn from point of contact P, 
then angle made by PQ in the alternate segment 
(APAQ in figure) of the circle is equal to angle 
(AQPT in figure) made by the tangent PT to the 

circle. 



J .4. The angle at the cen tre (O in figure) in a circle is double the angle at the 
circumference standing on the same arc or same base (BC in figure) 

i.e. in the same segment. 


1-5. A quadrilateral inside the circle 
formed by taking four points on the 
circumference of the circle is called a 
cyclic quadrilateral sum of its opposite 
angle is 180° (i.e. A A + AC = 180° and 
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a 


*i-0 


100 °) 
= /-D 


Its converse is also true. If , 


0 



lh< n m is inscribed inside a Circle in 

«•!****** ' Sei 


ei V 


or 


a square- 



\ 


, 7 if twocbords AB and CDof a circle intersect ai 
Othen AAOC and &DOB aresimilar i .e. AAOC-- 

venfigure AA=Z. D, /L C —Z Band 

L BOD - LAOC) 

AO _ AC OC 
Hence, po~'DB OB 

or. (AO) (OB) = (OC) (OD) 

] .8. perpendicular drawn from the centre of a circle 
to any chord bisects the chord. Its converse is also 
true. In the given figure OL ±r AB AL - Bi 

1.9. From a point on die circle, only one tangent can be drawn tmi 
(PFin figure). However two tangents - eaci ^ 

(AS and AC) can be drawn to a circle r * 
from an external point. Length of 
these two tangents are equal j e 
AB = AC 




The line joining centre and point of 
contact of a circle is perpendicular to 
** tangent drawn at point of contact. 

In the adjacent figure OB ±r AB t OC 1 r AC and OPlrPT 

110 In the given figure (P4) (PB) = p f 1 ^ PC PD 

A 
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lUngcnt and Normal a arch' A tine that touches 
a circle at one ami only point is called a tangent line 
or simply tangent to the circle, tn the given figure / 
is a tangent line to the circle that touches the circle at 
point P This point is called poi nt of contact of tangent _ 

A line through point P and perpendicular to tangent t 

is called normal to the circle. Normal to a circle always passes through 
its center. 6 



3 ‘ number »’ *? *•.™ maximum 

of fourcnmmtm tangents and mini mum number of zero tangent 

to the two given circles. They are as follows. 



l"nr fommou langaiN If 

istance between centres of two 
circles is greater than sum 

heir radii Le. A8 > r y + r ; 
mv figure), then four common 

tangents ran be drawn to the two 

circles. 



P 


Seethe given figure, T ^T^and T 2 T 4 are direct common tangent while 
PQ and RS are transverse common tangents. 





V2. three utmnnin tangents : When 
distance between centres of two 

circles is equal to sum of their radii 

(AB = r ( + r.,) then maximum of 
three common tangents can be 
drawn to the circle. In this situation 
two circles touch externally. 


f see the 


o iummun tangents 

When two circles intersect each other at two distinct points then 
two common tangents can 
be drawn to the circles (see 
the figure). Hence distance 
between centres of two circles 
is less than sum of their radii 
but greater than difference of 

radii i.e. 


<AB<r, + r 2 
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■ 4 One common tangent. 

fn this situation distance between centres of the 
two circles is equal to difference of their radii i.e. 



f r i"" r 2 1 

3.5. When one circle lies completely inside other 
circle, then common tangent cannot be drawn 


circle, ukh — a — ^ 

to the two circles (see the figure). Here distance 
between centres of two circles is less than difference 



between radii of two circles, 
i.e, AB< I fj - r 2 i 



4. Some properties of tangents to a circle 

41. Tangent drawn at any point to the circle is perpendfa l 
of the circle drawn through the point i.e. point of conT *° 
given figure AOPX - 90°. Its converse is also true. ° ^ ^ ^ 


x\ 

'/• 


f 



A ' 2 ' lm S* o( tangents drawn from 
an outside point to a given cirde 
are equal. In the given figure, if 

M m pB B ^ tangente line the *l P 



afepWI 


PA is perpendicular to OA 
p A 2 + OA 2 =Op2 

t-PAO = CPBo = ^ 

Side pn r _ 

u ls common 

&PAQ a 4pflQ 

Aiso ' ^AOB = 1 80 ., . „ „ 

( __ 180 -tAPB 


' SUni0f lining two ,^ 

8 s of quadrilateral = 
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de of a quadrilateral touches a given 
l* n sum of one pair of opposite side is 
cxt£ ]e the 

eq u * 1 


sU m of another pair of opposite side, 
figure AB + CD = AD + BC 


w rt«8 iven 

, r be a secant that intersects a given circle at A and B and PT 
- U f^ent line then PA P B = PT* 


Tangents drawn at extrimi ties (end points) of a diameter of a given 
ri rdeare parallel. In the given figure l,lll 2 



4.7 In the given figure, if PT is a tangent to the circle then 
LPRQ = ZTPQ = 0 and Z.POQ = 20 


P T 

Important properties of cyclic Quadrilateral 

'1 In the cyclic quadrilateral ABCD 
tA + 4C = 180“ 

JIB + = 180 “ 

Its converse are also true i.e. in any quadrilateral if 

t~A + = AB + AD = Iff then ABCD is a cyclic quadrilateral 
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Lucent's SSC Higher Mathematics 
5.2. Every cyclic parallelogram is a rectangle. Every cyclic 


a square 





. right angle. In the given figure if 

5.3. Angle in a semiarde is ngn s 

centre then LABC - £-A 


1 



AKCD where AB I I DC, is inscribed in a circle then 
ABLU, wt n r, 4 n. Thus we can say thau 


4 . If a trapezium Aov-v, rC « Thus \ 

its non parallel sides ar ^ ei ^ ^ always isosceles, 
trapezium inscribed in a circi 

statement is also true, 

t C 


Converse of the 






) s \ 

c 

l e 1 


T 


unmon tangents 


i_ kB ■«nrt rnnfl 


ooint P 


tot * 0 
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r circi*- — 

( p is common angle and LAMP = LBNP ^ 9tT) 


“*»> fi; 


'Sw*. 


*Oi 


■*53$ 


extern 


_ rf, e line joining the centres which is AB i 
. p divides u 
>' nt ^ 


in the 


&^ ^ (externally) 

% ^ cornmon 

point N draw a line 
AB that intersects 
$fa< P- Since ABNP is a 

parallelogram 

P A=BN = r 2 

pM ^ J r a 
forint angled AFNM 

p^=PM 2 + MN 2 
^ AB^PM^ MN 2 t 

MN 1 = AB 1 ~ (PM ) 2 

J77uT_1pa 4'1 = i 



T *■ 


PN ^ A15) 


.'i / 




t point P to W 0 
o/ the circlesaw 

direct common 

follows .* 




where d = distance between centres 
Lmgth of direct common radii) 2 

{Ui srant-c ^- 

. f drcl es touch externally or intersect at two dis- 

Thjs result is also true if arCles 

tinct points externaUy then length of direct 

6.1,3 Special case : If two 
common tangent 
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' i i: 


'*1 t-CTi 


l tres. 



or, k = y^T 
r l r 2 

AP ~r k- Y~ r d 
1 r l *2 

and BP = rJc = j^d 


Thus Distance of centres from point P are 


r 2 d 

and rj“-r 2 • where ^ > r 


respectively A 


I ransverse Common Tangents ■ 

UN * 

"j: d '* 

A 30,1 radius r at m . 

touches the circle with cenTre B 

f radlUS r 2 at N. MN and AB 


= IbpC ? 2 



z ’■■'ruv anayiR _ 

intersect at Q, Some important * . 

7-1 AAMQ _ &Bnq S re 8 ardln g them are as f( 

AM AQ MO ~ *-BNQ = 90" and ZAQM 

bw = bq = a^. 


^“r,. BWs, 


aq = 


BQ 


So/Q divides line /t R i/V . 

e joining the 




. V 


b, 
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then®** 


i* 


In triangle MNL 
v ZLWV- 9tT 

•*■ MV=: VLA^-LM 2 - 

Length ° f tfcansverse common tangents to two circles = 

^(Distance between centre) 2 - (Sum of radii) 2 


Cam| non chord : 
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73. From N draw a line parallel to AB which ^ 

of Mj 4 at L ntersects produced part 


- ML = r i + r 2 W =AB = d - distance between 


centres. 


langeni lines 

AQJi 

L ’•* BQ r 2 

A 40+BQ-frj + r 2 )* 

4 = (r, +■ r 2 ) jt, when; d is 
distance between centres 

I*. ^ 


v = ryFK and BQ = * r „ 

_ 1 * 2 ti+r. 


«*“ ‘ST ° fCentreS from P 01 "' Q — "specHvely ^ „„ 

nTK 1 2 










































Let two circle with centres A and B intersect 

points P and Q. Thus PQ is a common chord to th 
gents drawn from points P and Q to the two circle^ ^ «r \ 
centres then 

8.1. £APB = 9tF‘ \ 

8.2. if PQ, intersects AB at R then 

PR XrAB and APAB - ARPB ~ ARAP 
Explanation : Since PA and PB are tangents and a 

thus /APR-am 


thus A APB = 9CT u 

In right angled APAB, Let APB A = 0 then ARAB =! 9cr 

In right angled ARPB, APRB = 90”, APBR = 0 ^ ^ _ 

In right angled ARAP, LPRA s= 90®, ARAP = 90 ° o , 

u “«and 

Ronnn ARdn aDns .nth 


Hence APAB - ARPB - ARAP 
8.3. AARP B AARQ- APRB m QRB) 

Explanation : ^noe perpendicu.a, dtawn fto m cent. „ 


77 ^^ i,URU,dr arawn from centre tn 
bisects it, therefore PL - LQ. side AL is 

AALP " - »*. Hence A ALP . 

a.4. AARP s CL QRB and AARQ m APRB 



Explanation * V APRB-AARP 


area of AARP 
area of ABRP 
1 




or. 


AK 

BR 


1 
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Circle and its Tangent lines 


a. 


■"<** im P° rt ‘ ,nl facts “bout common chord , 

,. if radii of two unequal circles are r, and r anH . 

, 2 ^ger circle passes 

through centre of smaller one then r? + r ? = ^ . 

, , - i 2 «> where d is the dis¬ 

tance between centres of the two circles. 




In two equal circles (circles with same radius) if one passes through 
the centre of the other then other must pass through centre of the 

former (see the figure). A APB will be an equilateral triangle whose 
each side is equal to radius of the circle. 



M 

PQ = 2 x al titude of the triangle =2 x r 


length of common chord - J3r 
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* of the circle. A tangent PT is drawn from 
an out side point P to the circle. If radius 
of circle is 5 cm and OP - 13 cm then find 

the length of tangent PT. 

Solution : PT LOT 

=* lot? = 90° 

pt 2 + or 2 *= op 2 

or, PT 2 = OP 2 - OT 2 
= 13 2 - 5 2 

— 169-25 .= 144 = 12 2 



FT -12 cm 

3. Radius of two incentric circle are 5 cm and 3cm. Find 
out the length of arc of larger circle which touches 
to smaller circle ? 

Solution : Let O be the common centre. AB is chord of 
larger circle that touches the smaller one. 

Join O-P then LOPB - 90° 

’■e- OP is perpendicular to AB 

iZ EET"*-■«, 
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ap = pb 

Now in right angled &APO 
OA 2 = AP* + Qp2 
& = AP* + & 

vjo =4 cm 

• ^ngth of chord , 18 =, 2/lP = 2 x 4 — a __ 

• *" ‘ho adjacent figore lines PQ. 0R .. j 

respectively at the points A R r ^ ^ SP are tan g ents *** 

If PQ + SR - ia . ' c * D to the circle 

the quadrilateral en f,n <* the perimeter of 

S °' U,, ° n! sides 0/quadrilateral p QfiSt . 

3 c,rcle ‘hen PQ + sr, p s ,ouches 

but p Q + SR = i 6aa , 

(given) 



<p> 






M 




9> l 


I* 1 * 


o* 1 '- 


tfeV ce 




1W0< 


If AV 

5oluli° n 

01 


Nc 


o 

Bu 

c 


Hem 


7. Two 
AD - 

Solutior 


a. 


Rad 
are; 

circl 

Soluti, 


^ti 0] 







13 Wl 


vuiiiatnhinft * 


pjr 


allelograi 


,,lulion: Since every cyclic parallelogram i 




‘des of 


are 4 cm and 3 cm 


is a 


Wangle, therefore i 


its sides 


Hence required area = 3 x 4 = 12 <^2 

lyochords/lBandPQofacirclemutuallv^. 

„ A p . 12 cm, »> - 8 an. DQ , 6 m D . 

elution: AD = AB + BD W and P D . 

or, 12 = 8+ BD 



BD = 12-8 = 4 cm 

Now, DB * DA - DQ * DP 
.% 4 x 12 = 6 x DP 

or, DP= i ^ 12 = 8cm 
Bat, DP = DQ + QP 
or, 8 = 6 + QP 

QP — 8 — 6 = 2 cm 
Hence, PQ = 2 cm and PD = 8 cm. 

Two chord AB and PQ of a circle intersect at a point D inside the circle. If 
AD * 4 cm, DB = 6 cm, QD = 3 cm, then find PD and PQ. 

Solution :AD DB = QD * DP 
or, 4*6 = 3* DP 
or, 24 = 3 x DP 

*’* DP =^ = 8 on 
*'■ PQ = PD + DQ 

= 8 cm + 3 cm = 11 cm. 



1 


of two circles are respectively 25 cm and 9 cm and their centres 

are 1 a iWb — » * ■ . n * .i «l j -%rt nrii fYi nn t-ancent to the two 


are ^ 
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Draw CTR N PQ 
RP = O'0 = 9an 
OR^OP-RP 

- 25 an - 9 cm ~ 16 an 
Now, in right angled A ORO' 

Oa 2 = OR 2 + O'R 2 
or, 34 2 = 16 2 -RQ* 2 

rct 2 =34 i ~ie 2 

= (34 + 16){34^16) 

= 50 x 18 = 900 = 30* 

RO" = 30 cm 
*■ =30cm 



Shortcut Mfd. : Uogth olduect common tangent = LTT^ 

' V1 “’* 2 ) 


= $3^16)1 34^6) 

VSQxjf} 

^5x36 
5 *6 = 30cm 


’■ Two ^of radil - 5 = 5X6 = 30 0,1 

are 4 mr, d 3 ^ intersect At ^ 

Solution., . 3part Findthe| engthofth ' ^ ' SHnCt P oinls -ll«< 
In the given figure < ,r common chord. 

an* shown TL . . . 


*"• inei 

common chord 

^Wording to question Oc - 4 
V 3 2 + 4 2^ s2 " 4 cm 

■■ ACl+ OC^o Al 

H ?hce in AO/l C ^ 

Sbnfl..>... CO = 900 




10 . PQ a 

an d ‘ 
circU 


Solution 


1 

t 

I 

or, r 
/ 

or, r 
From 


°r, r = 
ra 
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oCA + LOCB = 90° + 90° = 180° 

‘ Agi6a straight line. 

** it is a straight line passing through centre of th esma ll e , drde, 
5in is diameter of this circle. 
hen<* 1 

conclude that common tangent is diameter of smaller drde 

^lenKth-3*2==6cm 

ords of a drde. If PQ=3 0 cm, RS=16 cm 
RS is 23 cm, then find the radius of the 

clfr 

See the figure, from centre O of the drde perpendicular OL is 



, * - ** u 

So 1 "" ' drawn todrordPQand 


to chord PQ and perpendicular OM is drawn to RS. 





In 


AOLP , OP 2 * PL 2 + LO 1 



(ii), 15* + x 1 = (23 -xf + B 2 
or, 225 + x 2 - 23 2 - 46* + 1 2 + 64 
or, 225 = 529 - 46x + 64 
or, 225 = 593 - 46x 
46x = 368 


OR 2 - OM 2 + RM 


k 


0 

~\ 
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luivnt ‘s Ssc M«wmatica 

343 , ike chord of a circle is 16 cm and it j* » 

«. wjfgjEk** of ,hatchord ° *' dreic w ^ t s», s 

lwm drivenB6° re ' 016 * he “ nfle ° f *■ drd «- ^ 

Sol, " ,n " ‘ !s a Chord who** length is 16 cm 

OM is perpendicular bisector of chord 4B 
.- a _ M -8cm and OM = 15 cm 

- 225 + 64 = 289 
or, OB = V289 - 17 an 

Thus radius of circle is 17 cm 

Let CD be a chord of the circle at a distance of 8 an fto m Wtl ^ 

Let ON -Lr CD, then ON = 8 an 
and OD — radius of circle = 17 cm 
In right angled triangle OND, OO 2 = ON 2 + ND 2 

o 6 17 s = 8 2 + ND 2 
or, ND * = 17 2 -S z = 289 - 64 = 225 

05 WD= V525 =15 cm 
Since ON is perpendicular bisector of CD 
CD - 2 ND = 2 x 15 = 30 cm 

Hence, length of chord which is 8 cm away 
from centre is 30 cm 

12. In the given figure O is the centre of circle and Z.BOC =30°, <LA0& =60*. 
If their is a point D on circle,, not on arc ABC, then find LADC . 


i 




60 ° + 30 ° = 90 ° 
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- |t4 ibW f,a1 ' *-- " 

• * .hwndii « n 0, '« k ‘ of *5' * 4S '’ <»" rx’lnt o. 

* ** ui 

^ if AB ~ AC then find d 

>* 



ft (V ^c = 65") 

b ^c^ +65 ° +65 ° = 180 ° 

« ^ = 180°-65”-65” = 50° 

rtie in the same segment are equal 
Since, ang* 

. 0^ = 50“ 

_ e i V en below O is the centre of the circle, if 0 = 60°, then 

In the figure give 

find angle a 



Solution : \* AC and BD are passing through centre. 

&BAD and AABC are right angle triangle with £BAP=90° 
and LABC- 90° 

* Band £ACB are angle of the same segment 
*■ LACB ^ e - 60° 

in MBC, CACB + jLABC + a « 180° 
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15 . 


/ ,il vnt'if SBC Higher Molhemoucfi 

., qR „ 100°, where P t Q- R are 

In the » lv ^ ‘ ^ the measure of tOPR *<* 

with centre O f “> 




r« subtended by arc of a circle at the * 

Solution : *"« ^| en ded by it at the circumference ‘* n >* t* P 

LPO R^36(P-200^t60- 

A OPK 

opposite to equal ^ ^ 1* 

iono rfe_ 


and 

Now, in 
OF 

/.OPR = iORf 


or, 


,. ^OR + ^OPRf^ORP = 180' 

or 160° + 2/.OPR ~ 180 11 

or. ^-^^=10* 


(Sum of ang}^ 

<v PR ^ 


16* In the given figure A, B, C, P are four points on a circle, a 
intersect at point E such that £BEC = 130° and Z.ECD = 20° $ ^ 

measure of Z.BAC 

Solution ; Since fJD is a straight line, 

£BEC + £CED= 180° 
or, LCED= 1&0°-2J?EC 

= 180° -130° = 50° 

Now, In AECD, LEDC + I.CED + z_DCE = ISO 0 
or, Z.EDC + 50° + 20° = 180° 
or, Z.EDC = 180° - 50° - 20° = iiq« 

Since angles m the same segment are equal 



£BAC =; 2.BDC =s UQ° 


(here see the segmen t above base BO 


17. dBCD is a cvclic ouaH if 

CDBC= 70 fl and CBAC W ^ OSe dia S°r»als intersect at t I 

find 4£ca “ then £BCD. Again if AB = BC t* 


Solution : In the given ftn™ 

given figure 1 .BDC =* /_ Bac 


J 
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. lHAC = 30° is given) 

+ iBCV ‘ 180 

***& : ven , 2 .BDC - 30° is evaluated) 

^ -,70 S,S ®" C 

1(i0 »-30 , -70°' 80 ° 

V* 180 w 

‘It*-*** 

** * AC = 30' 

^ ^g/es opposite fo equal Sides of a triangle are equal) 

iB a>-«c£ 

= 80 s -30“-50“ 



... PQ touches circle at A. 

... iUAQ-MCB-SO- /Angle 

—* 4MC= ^ BC “™‘ 0 1M . f, 64J- — 

but. 4PAC + iCWS + “ 18 

*, 70 s + 4GAB + 50“ - 180 

CAB * 180“ - t?0 s + ' 60 w r 50° 

_ .a = 60 °,Afl = 70°and^C = 50“, 

Hence atisles of AABCa 1 ^ 

„ OKa „d *P.0Uch« 

». mihe *™^ r M N , 55 . a „d 0. 

at point L, M and N. and /.R ‘ * 

i.MNL = 90°, find ■ , ^\^5 

Solution : In &LM^ /V\s51 

/MfJL ^ 

iMLN + + rt „ sq. «180“ Q « 

.. iMLN + ' „ |hM lIMK . 55“ «nd dMNL - 50- 

i ... AMUfT^'tr’ w 

j- . — - - 
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nigner MfiiHt'm 

lit APNL, PN =» PL length u[ u _ 

,\ APNL » APLN ' “ mu fit** ft 

hut, iPNL - ANML = 55 * 

*" thu alien 


^U-’w 





an SK*, 


.*. Z.PNL = APLN =* 55° 

Hence, ALPN = 180° - (55 + 55°) = 7 qo 

ISlini „[ 

Again, in &RMN, RN - RM Ihngihaf, A|., 

.. . 

X| 

tfa ”V 


ft* 


ARNM = ARMN 

but, APNL + ALNM + AMNR ^ i$qo 

or, 55° + 30° + Z.MNR - 180° 

**■ Z.MNR = 180*— (50° + 55 0 ) 

=* = 75° (from (iii) and (i v )) 

Now in ARMN, ZJWRW = igQ 0 - (^RMjy 

= 180 = - ( 75 ° + 7 sV=a Ml 
Now, In APQR, AP + AQ + AR = l60 o 




AQ = 180° - UP + aR) 

- 180" - (70* + 30°) = 180“ - ioo° = m » 
AP = 70*, AQ = 80° and aR -- 30* ; 






20 . PQ is a line segment and R is its midpoint. So mid 
same side of PQ taking PR, RQ and PQ as 

r and centre O is drawn touching all the three semi drekt ^ 

Prove that r = ^PQ 

Solution : Let, PQ ~ x 

PR.RQ-ipQ.| ...<i) 

A and B are respectively midpoints of PR and RQ. 

I from (i)l 

and RB = |rQ^| 

In A0i4B 

OA = ON+NA = r+ | 

OB = OM + MB = r + f 


AR= |PR = ^ 


!1 


Sol 
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I 


it* 


IttelF* 

«**(>'** t * xa *' BC 



„, p«’ in ' - 

’ p , cut< a^ taliWOCirc '" andaa ^ 

**■*■£#* is righ* »"* fc 

•■• ^8*^ tlC ' 90 ” +90 " 1S °” 

Adding ^ 

w . B pcis»^ ai * h ' ®; Pri)ved . 
mu6P oi n .p»« o> ”“ H . 

Exercise — 

,. M : Answer the qneslintM given beW 4 tf* ^ 
following ti ^ ure ‘ 

-M _ 



A anif B are centres «f ll» rad " ' ,re “ 

PNM is a 
and N. 


dirvd common tangent louring thedrdisr^uv^- 


i I enj^th Oi M V IS 

(a) fti'r'j 
(c) ^-(r,-r/ 

Z. Ratio F4 PH equals 
(a) r } : r, (intirnnl) 
(c) r 2 :r ( (Internal) 

J Length of AF is 


(to ^rf 1 +(r,-rjf 

(d) d+^rj-Tj) 

(10 r, : ^(external) 
id) r,: r, (eMem.d) 




r.rf 


+ r; 


tW 


4 Length of ftp is 


iw f, 


r 2 tt 

+ f. 


Tjrf 

(d r t -r 3 


fid 

W fj * fj 


(d) 


rJ 


Cti r,- 
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atc\e tmd I In Ttowtil Hno* 
l> and N In 


Iff} 


(b) r'j - r 2 Jd 2 m (f f - r 2 J 

<d) ?p^ rf:! "( r r r !f 


• A^ (r, ' rs) 

^^VrT? 

? J>(v r =) 

^' , *Lw« , ' p ‘ ,odMis 

rT*7 I 

•I) v*’ 

1 ‘ 1 t 2 ) : Answer the questions given below on the basis of 

m^° n( 


0») rp^^ 2 -( r i-^) 3 

(d) r ( + r 2 V^~ ” C r 1" r s) 



HflYisa transverse common tangent. A and B are centres of the circles 
^se radii are respecti vely r, and r 2 . Length of AB is d. 

length of MN is 


w rVJ 

W js+fr-'if 

■ RabodQ :QB equals 
W f,: fj (external) 

W V'i (internal) 


(b) ^-(r,-r 2 ) 2 
(d) jif 2 +(r, + r 2 ) 2 

(b) r t : r, (internal) 
(d) r 2 : ^ (externa!) 



^th of^Q is 



It) i . r 2 d 

V'l 0)) r;47j 

E *Whof bq ; s 

r,d 
r } +r 2 

r,d 

td) 



(b) 

r 2 d 

<d) 
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['n« 


« All and ACnicdinmetcrof twoardesand angle 
^ 11 i n a semi circle is right ang!c. 

. £/lDB“90“ ont * LADC~90 

Adding LADS t LADC - 90" + W- 180= 
i.c. BDC is a straight line 
Thus point D lies on line BC. Proved . 

3 Exercise— 8 A ” 


Instruction (1 -*>) : Answer the questions given below m 
following figure- 

M _ 

N 



"•S 




f r *J \ ^ 

^ j 

f 

V B / ^ 


A and B are centres of the circles whose radii are respectively*- aj. 
PNM is a direct common tangent touching the circles respedbtljri 

and N. 


1. Length of MN is 
(a) 

(c) d 2 — (r t — 

2. Ratio PA ; PB equals 
(a) r v : r 2 (internal) 

(c) r z : r s (internal) 

3. Length of AP is 

i^+ rj (h) 

4- Length of BP is 
, , r*d 

la) 3 tH w r. 


r 2 d 


r 2 d 


+ r, 


{b) j|i s + (t,-r 2 ) 
(d) it|(r,-r 2 ) 

(b) r T : r, {external) 
(d) r,: rj (external) 


(t) r L - r 2 


(d) Jp5 
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,V)fvf is a transverse common tangent. A and Bare cent res of the circles 
whew radii are respectively t. } and r. Length of Afi is d. 


f Length of MN is 
(a) + 

(c) jd : + (r r r 1 '| 

t Ratio AQ : QfS equals 
(a) r t : r, (external 1 ) 

(c) r,i r y (interna!) 


(b) ^-(vrj 
(d) ^rf-+(r 1 +r 3 ) 

(b) r, irj(internal) 
(d) r z :r { (external) 


9, Length of jAQ is 

r,d r 5 d 

(a) rp^ (b) 7^T 2 

10. Length of BQ is 
r,d 


W ^ 


(c) 


JiL 
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270 Lucent's S9C Higher Maih^,, 

11. Distance between paint Q and M f s 

<“) ^^ 2 -(ri + r 3 ]f 

<') vi 

12. Distance between point Q and N is 
(a) r^^ ! -(r,+rj 
« 


r4 (iuu y t_entrp 

respectively /land S and PA is perpendicular to 

Mgmeni PQ at R and ratio Of the two circles are r ' 65 
AJtlBRfe re respectively 

(a)4:3 fbl «.o ^ 

W 256:81 <d) 2-.JS 

M ‘ tb e given figure length of side AC is 



(a) 20 



(d) IB 


Of the circle that touches all th, Side ° f ^ Hie as 

fa) 2ns,. cm (b) 4ns,. on fc) 

tt. The difference in lengths of parallel side 7 ™ W> '* 5 ‘ ! CI ' 
circle is 6 cm; if distance between paralM^ * trafVezium inscribed in 
In lengths of its non parallel side is Sltlt!S ^ 4 cm ^ en differwu 
(a) 10 cm 


(c) 0 cm 


< b > 5 cm 

M) fa= determined 
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li A circle with radius r has a chord PQ whose length is 2a. The tangents 
drawn at points P and Q to the circle meet at T, what is the length of 


TP? 

(a) 

(<) 


ar 


•It 2 -a 


1 


<b> 


Tar 


7T? 


id) rh 


& In the figure given below what is the measure of /.BYX 
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„ , , r ic lj v js OA is tfquaJ to chord a a 

N 

11 n 



19 


cm 


20 

3 


(b) *&cm 


JO 

(d gem 


(d> 


21 

3 cm 



(a) J 

„ * e adjacent figure W is a straigh. lir.- C» is 
p^-ndiculafUt.ADand Oiscentfvid'*•'"»'■ ‘ *• 
jj as ■ 20 cm. OB ^15 cm and or =12 cm then 
what is tin’ length of AH ? 

(ai 7 cm fb) ^ 

(c) loan (d) 12cm 

24 . in the adjacent figure, a circle is inscribed in the 
quadrilateral *BCP. If BC 38 cm, QB = 27 cm, 

£X’ = 25 cm and /IP is perpendicular to /X then 
vvhflt is the radius of the circle ? 

(a) II cm (b) 14 cm 

(c) 15 cm (d) it* cm 

25 Each side of a quadrilateral touches a circle. If length of its three con- 
secutive sides an? 6 cm, 7 cm and 5 cm then what is length of its fourth 
side ? 

(a) 3 cm (b) 4 cm 

(c) 5 cm (d) 8 cm 
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, A fcC 0 ** four distinc ‘ P°i"ts on a ci^ wW„ ^ “* 

, C DB - 4CBD - iODB then wha, „ ^ ' enh * h 0. It i0BD 

(a) «* WM* (c) W 8Ure °'^ ? 

5 PQ is a common chord of the two circles APB 135 ° 

* points A and B respectively on the two circles Two *'** ** 
and BC are drawn. If tACB - 45" then which i tanficm * AC 

. . 7 ro fb"! 9(1° , , ^ Ual to ^AQB ? 

(.) 75 (b) 90 (0) 120" ( d , r 

,» /PCD is a cyclic quadrilateral. Tangents at A a n ^ f~ - 
iBBC = 100" then what is the measure qf AAPC , al P ' ” 

(a) 10 " (b) 20 “ ( c) 30 . 

30- Inthe adjacent figure, YAX is a tangent to the circle 
with centre O. H Z.B.AX - 70° and LBAQ =40° then 
what is lABQ ? 


(d) 40 e 


(a) 20° 
(c) 35° 


(b) 30° 
(d) 40° 
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31. In the adjacent figure, AP -- 3 cm, Pii = 5 cm, AQ 
- 2 cm and QC ■ x. What is the value of x ? 

(a) 6 cm (b) 8 cm 

(cl 10 cm (d) 12 cm 

31 In the adjacent figure PT is tangent to the 
circle with radius 6 cm. If distance between 
point P and centre D is 10 cm and PB - 5 cm, ^ 
then is the length of chord BC ? 

(a) 7.8 cm <b) 8.0 cm r 

(C) 8.4 cm (d) 9.0 cm fj* e d points /t and B 

31 A point moves such that its distanct^ ^ p ? 

always remains 9am f*.perpendicularW«** 10 AB 
(a) a straight line which is perpe 

(b) a circle whose centre is ■ 

M a circle who* «*»* K thoroug h cither * « »' 

(d) a straight Une pa* 

CamScanner 













17*1 

N* 


M 1 ■ ■! i 


ni B«er Matht 


In the adjacent figure O in the centre , ** 

d«vk At a point 7* on the JS. ° f ^ 
ZLIT\ r is draw, If £VTR = 52 ° ^ 

gle PTR is an isosceles triangle such^' 

TP = TR then + z.y + Lz L n f **' 
y ^ z ,s equalled 


(a) 175° 
(e) 218° 


0 5 ) 208° 
<d) 250® 


35. 


36. 


In the adjacent figure, AAOB ~ 450 . 
mutually intersect alright angle. Whatislh ^ °B 
of 40BC where Ois (he centre of the cir i''”' 1 ’ 5 ' 1 * 

W «" „, “■ 

(c) 67“ . W «° 

(d) 78.5° 

!■> the figure given below O is the centre ol *, 

4 BCD is equal to ' ** nr =!e 

ft _D 





(a) 53‘ 


(b) 43 c 


(c) 40" 


37. How many circles can pass through a given . 3? " 

( a ) °ne g pa,r of pointH > 

M more than two but finite (d) 3 |£* 


(a) 5 cm 
W m cm 


(b) 4 cm 
(d) 720 cm 




(a) 25° 
(c) 35° 


(b) 3Q° 
(d) 55° 


4 °* ^® CD 15 a quadrilateral whose s'd ^ ^—' 

following is true regarding Jl **** loUch a S iven circle. VVl-kich of (he 

(a) 4B + AD ,c*™ S ' 


U) AB + AD = CB + CD 
(c) 4S + CD = >tD + BC 
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(b) AB : CD = AD: BC 
(d) AB .AD^CB r CD 












P . le and is Tang^ Uncs 

^ a ardc which intersects circle at A and B an 

*® t h wTB n « s ^“ nt sides is equal to are!> 

id ^^'iS’pCPB as adjacent side, is equal » 

a aLg Cl . p* 

* si-’SiSii r» ” 

w — i»c» 

?* : vcn below« i-BAD-W.^ 

V 



w s, r Id) 60" 

I.) 9 W 45 " ind pQ t, , diameter of the circle. If 

o *« *-— p! " rs ,s 

S » 8 S - * *r _ Bf the Circle « ^ and 


g£ fd) None of these ^ whUe AC and 

* hlbe 6gu* * 1 * ^ ^ = 3ff , lhcn what» 

BD intersect at P * L 

, ,,nD? 



APB = 90° ? 

(a) line AB itself 

(b) Point P itself drcle having AB 

(c) circumference ° lo line A& 

Id) perpendicular bisector 
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46 Irt the figure given below O is centre of the tircle 

' and OM is perpendicular to AC What is the mc a ^ ^ 


8 


mCasi *re 0 f 


(a) 60° 
{c) 30° 





W 3tr (d) N °ne of these 

47. Two circles touch each other internally. Their radii ar 

and 6 cm. What is the maximum length of chord oT *****%« 
lies out side the inner rirde, ° ute r cj4 ^ 

(a) 4^2 an (b) 4^3 cm (c) 6 V 3 cm , JV ^ 

(o) gj& 

48. Centres of two circles whose radii are respectively 45 ^ ^ 

10 cm apart. What is the length of transverse com ^ ^ ^-5 
two circle 7 111011 

(a) Son (b) 7cm (c) 6 cm ^ ^ 

49. If radii of two circles are respectively 6 cin and 3 0 neD ^e Sf 
transverse common tangent to the two circles is & Crn . ^n^iL 


^gent'^ 
<d) N c 

“ * PWJ w *»v i «K CLi1 -ciy o cm and 3 ^ "Hes. 

transverse common tangent to the two circles is 8 Cn , ^ 
distance between centres of the two circles ? Cn1, ^ 

fa) 14 cm (b) Vl45 cm ( c ) 4TB cm fd) 

SO. ABC is an equilateral triangle inscribed in a circle k ^ 

Suppose bisector of angle A meets BC aL X and circle i7v " 5 "* 
the value of 3 AX. AY ? V - then 


the value 0 / 3 AX. AY : 

(a) 16 cm 2 (b) 20 cm 2 ( c ) 25 cm 2 


V'/ ' ^41| ^0 j 

51. Two unequal circles touch each other extern-ill ^ ** - ^ 

CPD are two secants intersecting circles at ABC P 7n l ^ ^ Baild 

the following is true ? ' * *' Bf C and D *ai whidutf 

fa) ACBD is a parallelogram fbi 4 f“pn * 

W «3Db a S „ ‘ 

52 Snnnn ^^ None of the above 

drawn from P folheu* 1 * ?m ° VCSSUCh * attansenb 
locus of P ? ^ways subtends an angle 6G 9 , What is lie 

(a) a straight line 

M 5 ^ rC | e concen tric with circle C 
W « arc e touching circle C 
W) a circle jntprmw 

53. ABCD is a cyclic quadrilai^'^ 0t h *° distinct Points 

^ich of and 4 + g _ 2 (c + D). If /LOW** 

(a) AD * 90 th rhv n. ° 

<90 ° (c) ADi90° £d) /J)>W 
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, ,W 0 elides are 6 units and 10 uni,s and their centres arc 
*.r<e ,otS kow many tangents line can be drawn to the circle ? 

*$*+ <b)2 <03 (d) 4 

nl 1 ti mat ed at 0 dvstance 6,5 cm from ce ntre of a circle. The 
& A* * Een t drawn from point A to the drde is 6 cm. What is the 

f k^ 0 fthe a *** 1 

^ (b) 4 cm (c) 3.5 cm (d) 2.5 cm 

ut 5dP 

le with centre O is given and C is a point on its minor arc AB, If 
* s 100 ° then LACB is equal to which of the following ? 


L0 

(a) * 


(b) 90" 


(c) 100° 


<d> 130° 


is a triangle with AB — AC . A circle passing through point P 

' iouches AC at D and cuts AB at P. If D is the midpoint of AC then 
ivhjchone of the following is true ? 

ja) 0 = 2AP (b) AB = 3AP (c) AB = 4AP (d) 2AB *= SAP 

£ ]n the figure given below A FAQ = 59°, LAPD = 40 s then AAQB is equal 
Id which of following? 



(a) 19° (b) 20° (c) 22° (d) 27° 

59. In the adjacent figure C and D are two points 
on circumference of a semicircle having AB 
as diameter. Given that LABD = 75° and 
4DAC-35", What is the measure of LBDC ? 

(a) 130* (b) 110" 

(c) 90 s (d) 100° 

“ In the figure given below, if lAOP~75° end S.AOB -120", then whet 
BiAQp ^ 



fe) 45° 
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<d> 22.5” 














1 ? 


ft cni 


of n circle n re rcfi 

radius of , he cjr *«iv c) f 

<C) “ Cm (d) . N ! 


<«> 2 S cm <W 20 Lm , Q) 

T| U . chord of circle whose radius is 5 cm touches a no ., *"> 
radius is 3 cm. If iwo circles .ire concentric, then wh a , ' ‘H,. 

chord? SlhX 

(a) 10 cm (h) 12.5 cm (c) 8 cm ^ ^ % 

a.,. A chord of o circle Is equal to its radius. Angle subtend J”' 

on major arc of the circles is Sby, ^d. 

(a) 30" <b> 45" (c) 60" W) ^ N 

< 4 . Radii of two concentric circles arc, respectively 9 cm and 

of larger circle touches the smaller one then length of th 5 <rrtl - I fch c 
(a) 24 cm (b) 12 cm (c) 30 cm 

{d > 18 cn, 

65, Two chords AB and CD of a circle with centre O 

3£ an 

point P. If CLAOC=50”, 2 .BOD - 40" then what is the mea ° ul 

(a) 60“ (b) 40" (c) 45" , „ SUWoI 4Bp B , 


66. -4B = 8 cm and CD = 6 
centre of a given circle, 
the radius of the circle ? 

(a) 5 cm (b) 4 cm 


(d) 5* 


cm are two parallel chords lie on c 
If distance between them is 1 ‘f mesi <k* 

1 011 ^ en What g 


CcJ 3 cm 


(d) 2 


I 


67. What is the distance between two parallel chorrte & u , 

8 cm of a circle of diameter 10 cm > aC ^ ^ avin 8 length 

W6 ™ (b) 7on (c) 8cm (d)s , 

6 S. On the centres of two circles are of same !pn ,, a ” 

X" -* ; *•—i—X zek ■*“ 

\ i 3 4 (c^ 3 * 2 

f» pS,f A C B ° f a diamcte r of a circle centni 

«e-UXSJXt"*'* 

?IJ ‘ ^ 18 a chord to a given circle and PAT' ^ ^ ^ 

M £BATt= 75 °ar\d £BAC-4 ° ,s ^tangent to the circle at point/1. 

ds a point on the circle, then LABC 

, (a,4 °" (b) 45" ' 

CorrsidcracirclecentredatO T ^ < d} 70 ° 

nt f * In the quadrilateral pad n ^ Cntsat/ ^ an d B to the circle inters^ 

of ^APB i s B ^ 'MOB ; /.APB = 5:1, then meas 111 * 

(a) 30 17 , 

(b) 60“ 

< c > 45° (dJ 15° 
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r 


j.(b> 

1 ** |0 I 1 ** 

*2 * *i 

ff *<d 

" J 42 » 

"i » (d 

fl *» 


3 . (c) 
11 . <*> 
19- 

27- (M 
35* (c) 


Circle aiul Urt ifinRcm um m 
[ Answers — flA 
4. (d) 5, (a) 


12. (b) 
20. (a) 
28. ( d) 
36. id) 
43 . (d) 44. (b) 

51* tb) 52. tb) 

59. (a) 60- tb) 

67. (a) 68. (b) 


Explanation 



*.< 


^p gee theory portion carefully. 


[H 


v aakp~ prb 

area of (AAftP) / AP V 

^f(APRBT"\PBj 

fMPR r 1 

W 


° C |-KB PR 

'i 

: t 



M 

RB 


16 

"9 


2 

Hb) BF = BD = 12 
-■ AF ■= 25 -12 = 13 = aE 
Hence, AC =■ AE ■+■ EC = 13 + 9 = 22 

J. (bt See solved example 20 

r= £ 2 _i 2 , , 

6 ~ 6 *- * cm Area = Ttr = 4n on* 4 . 

Ct ^“ e ^ now that non parallel sides of a trapezium inscribed in a circle 
equal, 1 hus required difference = 0 cm 

In %ure, chord MN = 2n, chord RS=2b 

0A ^ r MN => AM = a 


OBirRs => bs = b 
^ OA* Xt OB = if 
=* x and PA = y 
^ 404^1, + x 2 = r 2 

lfl 4 °BS, bU y 2 = r 2 
^dirtg a 2 + b 2 + x 2 + y 2 = If 2 
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... (i) 















Sou 



JV.irJRl SF 




bul in AOPA jr 2 + y 2 = c 2 
,\ from (i), fl 2 + ^ 

r > *IA 


nineties 


fl 2 +l> a fcL 

or, r = 4 2 

18. la) r * = PR 2 + fl 2 and r 2 = PP 2 + h 2 

r i"i * fl2 " 62 

or, fo-&)(n + fr)«rj-r* 

A'A r i ' f 2 

or, {«-&) = “nr = y l 2 - 2 ? 

*** K 

19* la) In the given figure. 



lv ‘ , + fc *4a 


) 


Let RT = * and PT - I, then in right angle ATRp 
< J -» 3 + » ! ... (i) 

In right angled AOPT*, 

^^(**ORf = (*+£T^rJ 

or, 

framd), fJ = 1 3 + nS) 
or, V = 



°r„ 


**= t4L^ 

^^,,2 **• 



or, f. T ^ == 

**-7 

J0 ‘ W'know that an , 

* yv 6 1 ^gles in the Samn 

XBY = LXAY = 45 « Se gtne n t of a circle are equal. 

^XY, 

^ S0 ° + 45 o i , / CY+ ^XBY+ 4fiy v , Q 
- CBYY ^ V *-180" YX = 180 * 

21. (a, .. ‘' 180 '-95«. 8s . (v iBXV-SW 

; °* * ofi s ab 

Mob is M _ fffhrdl 

■* Mob =. 60 ,^ UUatcral Wangle. 

__ J 
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angle 


oW that the angle at the centre in a circle i s do u bl e the 

^terence- 

* i6 M** lAPB * ^ PS = ^-~30° 

:■ i efi aLz ?’ 0P = 5 

, * = 12 , TE = OT - OE = 13 . 5 w 8 
1 ^ T0P and MAE, angle at point T is common 

* l0PT = = 90* (angle made by tangent line) 

IQ _ IP _ OP » 

TA’TE" AE 


afd 

iTOP " ATAE’ 


II 

TA 


12 ^X 

8 ^ AE 


AE- ^*£ = 1 R 


12 


20 



. gy Symmetry, AS = 2AE = y 

tj. \i\ InAOPBr 

OB 1 = OP 2 + BP 2 
^ (IS? = (I2f + BP 2 
^ BPMl5 2 -12 2 =9 
and In AAOP, 

OA^OP 2 * AP 1 

=* (20 ) 1 = (12f + AP 1 =* AP - ^20 l -12 2 =16 
Hence AB = A P - BPi=16-9=7 cm 
If (b) v Length of tangents from an out side point are equal 
BQ = 8 R = 27 
=» RC s= 38 - 27 = 11 cm 
.% RC = CM -11 cm 

Now, DM = 25 - 11 - 14 cm = radius of urdt 
5 Ibl See the figure 




Let, 

AP = AS =a 


BP = BQ = *> 


CQ = CR - c 

and 

DR = DS = d 


Scanned 


According to question* D 5 

i,+f ’- 6 ', b :5r-V-«)- 6+s 

... { a + b) + (c + d> 



or, a + d = 4 

or, AD = 4 
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SSC Higher Mathematic 

.. sum of oppo«<* an *’“ of n cydic I^Om^. 

. ^nrt-lflO 0 

4 


iACQ * £APQ 

750 + i/PC- 180,1 

±APQ m I*®* 




i+ cBPQ = ,80 ° 

; I‘o5- + 48PQ=> 80 ° 

, BPQ= ,80-105-75- 

., i/ICQ is an external angle of ARCQ 

- i.COR 


£ACQ 

LACQ^ACRQ* 

^ 750 30° + £COR 

^ ZCOK = 45° 

to ABPQ, <-B = 180” - 75“ - «° = 60“ 

27. (b) Given, ZOBD +■ ZOD8 - ZCBD + ZCDB 
Let £OBD=£ODB=B 
and ZDBC “ O',, ZBDC — 0 2 

.% e+e-o, +e 2 

^ 20 e 8j + 0j ■** (0 

.*, ZBOD - 1S0° - 20 

- ZfiCD=^MM) 

-* 180°-<e 3 4-e 2 )-90° + o 

=* 160° - 20 = 90 (I + 0 o _ 3 q 0 

•’• ^ B0D " 120= - <UMD ~ 60° 

**• *® Since 4C and BC arc eau.1 >i 

letiGW.iCM.r ZC/,B " ^ Ca 

^ 5 ° + x + x =s 180 * 

=* 2x = 180° - 45 * 

=* * - 67^°' * 

£AQP- il=^B Q p, 67 i 

« Z/IQF + zfiQp 

“ 67 2° -135° 
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F Cltde and iWftngtnl linen 

. 11 , |U m«' fo PP® rfle 

«-<!V c<iundrUalernl 

'S’ 180, 

*' iP-tf 

* cP *4PAC = 80° 

I , ^ 

iP+4 PAC + ^PCA^180° 
iP+ 80° + 80°-180 e 
’ £ p* ISO 6 -160’= 20° 
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(Anglo at the alternate segment) 



:. LQAX = LAEQ = 30 c 

■ W Sw result of article 1.10, we have 
AB >t AP = AC x AQ 
30 8«3=(2 + jr)x2 
* -2 + * 

’* * = 10 cm 

fi. 1)1 pn _ In 

10 cm, radius or = 6 on, PB = 5 cm 

In AOTP, OP 2 = pf 2 + 0T* 

** PV- + 6 1 

** PT & g cm 
**• W^PBxpc 
** %i *■ 5 x (Be + PB) 

^ 64 = 5 (BC + 5) 

SBC « 39 ^ BC = 7.8 cm 

*1(41 „ 

will be perpendicular bisector of AR 
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34. <c) x*=iVTR = 52° 

x + a <■ 1®°° 

=* 52 e + i^l80 a 

=> z = 128° 

IniPTR, PT^IR 
.*. x~ S-l~ 52 a 
iprt/^ /.i» 52° 

Z.QT£/-y+ 52° 

=* 90 a =y + 52°=> y=»38° 

... x + y + z = 52 & + 38° + 128° = 218° 

35. (c) Since angle subtended by are at circumference is f, 

subtended at centre. ^___of a 

V LACB = | £40B = | x 46° = 23° 

In AMCB, 2 .C + LB + IM = 180° 

=> 23+ £6 + 90**180* 

=» £B = 67° 

i 

36. (d> LBOD = 180° -106° w 74° 

^ — iCT 

‘■' £BOD t is the angle subtended by arc BD at centre 

and £BCD f is the angle subtended by arc BD at 
circumference 

£BCD - ^ Z.BOD = ^ x 74 “ = 370 

37. <d> For two given points, infinite circles can pass 

38. (bl In 40£D, 

(ODf^iDEp-HEO? 

=* (5) 2 = {DE)* + (3)2 

- (DEj* = 25-9=16 

=*■ DE t= 4 cm 

**■ ,d ' PC = PB (radius) 

=. <_ PCB _ 35d (ansh °PP™* ^ e^uat side,) 

and £ACB = 9 ty , . 

=> /Pr a gie to* semicircle) 

+ £PCB = 90 ^ 

^04 = 90 ^- 350^550 
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r 




HP 

CP 




MU 

,h*t I*** of lnnRCnlB drawn an oulliidt! „ • 

_Mul. ,ac P°'nt to a 

:r^ 


pH 






tip 


+ CR + DR = AS + BQ + CQ + Ds 



Q 

s 


^ 0t ca-AD*BC 
0 .. 

1)1 Afe a of ^ tan s le whose adjacent sides are PA 
P0 is to area of square whose each 

side is PC* 

^BAD^60°, AADC=1G5 P 

■ (W * 

l^cydic quadrilateral ABCD , 

tffiD+f-BC D = 18tT 

^ iBCD^180r-6Qr-12IP 

NoW , Z.BCD + ADCP = 18(P 

=* lDCP= ISO* 1 -120° = 60° 

jmd lADC + ACDP p= 180° 

^ 105" + AC DP - 1S0° ACDP 750 

Hence in ACPP, ADCP + ACDP + jlDPC = 180° 
« 6QP + 75° -3- AD PC - ISO* 1 

=* ADPC^ 180°-135^ = 45° 

13 Id) v Line OR is bisector of APRQ 

APRO = AORQ s= 45® 

Also OP = OR (radius) 

«*• AOPR = 45 * 


£j 


(linear pair of angles) 
(linear pair of angles) 


68 " 


InAORS, OR = OS 
AORS = AOSR = 18 ^2 44 - 

AjVIRS = 68 1 * - 45° = 23° 

APRS = 9(T + 23 ft = 113° 

Since sum of opposite angle of a cyclic quadrilateral is 180 

APRS + APQS - 180° 

APQs = 180° - 113* = 67° 
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> 


Mild * 

4 rtM ~* r M 

/.PRQ " 4tW 7 ~ 9<r 

4RUS -^KOS-i*^ -22" 

»«* 

90 * + 22 o + £R T G‘ =180P 

^ 2 ° + = 180° 

^TQ= 6 S° 

4RrS^68° 

HIWV 

In AD/M, ^P + ^+^* = 180 * 

^ 30- + 50“ + tDPA -180° 

4 LDPA * 100° 

and LDPA + AAPB = 180 ° 

/.APB = 180° -100 = 80° 

45 ( C ) Locus of point P is a circle with ^1S as one of the 

diameter because when P moves on the cirde A 
£APB remain 90°, {Due to the fact that angle of 

a semicircle is 90°) 

■It*, ic) OA - OC = 3 cm (R.ultis ot thr circle) 

OA = OC = AC = 3 cm 
AAQC is an equilatral triangle. 

LAOC = 60° 

/.ABC = ^ LAOC = ^x60* = 30° 

47. id) Since PQ is tangent to ihe internal cirde, therefore PQXAB.Q& 
Ol - OQ and two chords of outer circle are AB and PQ- 
■% OA x OB ^ OP x OQ 

V OA m diameter of internal circle = 8 cm. 

OB -AS -OA -12-8 = 4 cm 

A x It « OP 3 

** “ ^32 = 4 J2 cm 

PQ~2*i4Z » 8 ^cm 
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transverse common tangent 

, nee between centres of circles) 2 - (sum of radii) 2 

^ |^"-(4.5+3.5^ = 10^-8 2 =* V36 = 6 cm 

^ lcng th of transverse common tangent - 


ot, 8 

0t 64 = d 2 - 81 
„ d 1 = 81 + 64 = 145 

; fj InAABC, 

BX- | cm, CX = ^ cm 

rod AX = y X5 = ^y- cm 


V145 


v AY and 6C are two chords of circle 
AX x XY = BX x CX 


W3 

xy -df 


^xxy = | x | 



cm 


• lb) ABCD will be a trapezium 

4 <b) Locus of P is a circle which is concentric with circle 'C . 
In cyclic quadrilateral ABCD, 

LA + 4C = 180° => LA = 180 51 - LC 
= 180° =*■ LB = 180° - tD 
lib 1 


, (i) 
(ii) 


1 given that 
LA + = 2 (£C + ^D) 

* 180° - + 180° - ZD - 2 (4C + 4D) (from equation (i) and Ufl) 
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nias.n et * 


jmr-JUi'* 

,C i/M- 

u p t v»" 

IM,C '’ lK .uv«'nc^tWM'Mw«.dKl«t.«, u „ to 

XI 1« i Stiuv liWrtTuvl |, ^rtprnnlly I **'"«• mnxi rni 

..;::i,. •*<■«.»- s 

ih«H’ ciwwww 

„ lH OA - 6*5 rin 
%x ul> v " 6 < "’ d 

lit AOAft 
OB - /(M 1 -** 



5*. <d> 


(63}-(* 

^3535736 = 7635 = 2.5 cm 

V LAOS = 100“ 

.'. external LAOB = 360“ - LAOB 

= 360° -100° = 260® 

external Z.AOB 260° 
i :ACB *- -- 2 —— * 2 



- 130° 


< c | in the given figure D is midpoint of AC Join B- 
Qinre AD is taneent line and BD i* Aiar™**r 



LADB - 90° 

Join P -D then LAPD = 90® (An^h in a jM 'micirciv i< richu- 

InAAPDand MDB, AA- common, 

ZADB = 9CP = LAPD 
LAPD - LADB 



” (V AD = ^ /\c « 1 Afl) => 4AP = AB 

5H ' <U G,vcn ' 4PAD -» 59° and ZAPD = 40° 
In AAPD, LPAD + LAPD + z./tDP = 180“ 
59" + 40* + 4ADP =. 180® 

■* 4ADP = 8]° 

and 4ABC + CADC - 180° 

"* -iABC ■" 180° - 81° * g^o 
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... 'g. **«>-»• 

^ roV iCQD + ^- CDQ + ^ QCD "* 180 
l(lAC ^ 18 O 8 -59° “99° 

, ^SJ-ar-ar 

U»^ mie 

* BD c = lBO“- 50 " = 13 ff- 



in a sem/dirie) 




(b) 


^QF= | * ^ AOP 
= Z^- = 37.5° 


(apposite angle of a cyclic quadrilateral) 


|d , See the figure 

aM = 0N= |=4cm 

A N = OM * | - 3 cm 

, radius of circle, AO = /(AN) 2 + (ON) 2 



= J(3) 2 + (4) 2 =^=5cm 


o (c) See the figure, 


BC = AOB) z -(OCr 

= - V2s^- 4 

Hence, AB = 2 ^ BC-2 x4-0c m 

a lal See the figure, 

V AO-OB- AB = radios 

/.AOB = 6tr 

LACB - 

*i UW BO = OC-l 5cjn 
and OD- 9 1:111 

, B D=^- l2Cm 
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<V ft 


V x\OC is an isosceles triangle LQac y ^ 
v APOD is an isosceles triangle .\ ^OBD^/n 

Let LOAB = LOB A = 0 and LOCO ^ LOoc - * 7{ *' 

In quadrilateral ABCD t 

2{0 + 65* +a + 70°) = 360" 

0 + a +135° —180® 

or, 0 + a =* 45° 

Now, In MPC, LAPC + 0 + 65° -+ 65° + a = ISO" 
or, LAPC + 130° + 45° = 180° 
or, LAPC = 180 s - 175” - 5° = LBPD. 

sfa. U> Let larger chord is x. cm away from centre, 
see the figure 
In AOMS, 

rW + 4 a 

In A OND, 

f 2 = (x+ 1? +& 

Jt* + 4 a »tr + l? + g* 

*** ^♦tf-Cr+lp + a? 

solving x *= 3 , Hence radius = V3 2 + 4 2 = *s 


ft 



<J> Distance Of 8 cm chord from 


centre = | r2 “(f) 

- VS 2 - 4 2 =3 


Required distance = 3 x 2 = 6 

- *» a*o f radiiisln ; er ™ proporHonal towr ^ • 


Angles 
r i 75" 

? S"6fir I “ 5 *4 
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d *le» nrflwT " n8en,lu ’“ 
nP is bisector of LAQC and 

,< 558 * 

i «r 

|/4 j)OC, aQAB-^BK-991 14 
' ; / e t (4/1 QC + ^RC) 

,<f . <w=9°° 

.he alternate segment ate equal 

.sale' 1 ’ 

' ^ ,#f- 45°-75”“ 60 " 
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,i /4PB=*360 B -£.Oi4B-£OBA 

**. ; 0**- -- 


‘Si 



= 36(T- 9CT-90" = 180° 

1 ® 

„ iAPB* 6 



isfl * i = 3<r 


7; Exercise—SB ' 



ng 


B are drawn from a point P to a circle at * and 3. O is die 
1 ^t he dide If LAOP= 60° r then LAPB is 

^ofthearci ^ (d) 90 » 

W ■ 3 * r fSSCTwr~12m2} 

_ n« i he centre of the circle and 

is 32 , then the area of the circle is 
(a) 16 * (bl 32 31 

f\ (() 64Jt ( d ) 256 * nosoectively touch eacb other 

' i TWo circles of radii 4 cm and 9 ^ them at the points 

externally at a point and a common 8 ^ wit h one side PQ. * 

(d> ^& 

l The tangents drawn at the P«n fe . 

at P. If ZJ\OB -120° then LAP - 4 , 1 (d) ; 


(a) 2 v 5 


(b) 3:2 


(c) 4:1 issCVe^ 1 
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V 


U tho length of a chnr d nt a circle, which 
tangent drawn al one end iviint 


tangent drawn at one end point of the ehon/*^ an a*-, 
the circle is : Et *' ls ^ cm lt ®* 45 , 

<a) 6V5 cm (b) 5 cm ( c ) 3V j ^ 


cm 


«S>, 



F and Q are the middle points of two chord 

AC respectively of a circle with centre at ^ * in ° l 

OQ am produced to meet the circle aspects' ° 

T is any point on the major arc bet weendie , Y 31 J^oN 

™ , ine Pointe R _r U| nt Sl ^ V 


If Z.BAC = 32®, ZRT5 = ? 
(a) 32® (b) 74® 



^rvj s 




<c) 106® 




<d) 




The radius of a circle is 13 cm and AB is a chor h ^ 

of 12 cm from the centre. The length of the chora ■ ch <* at , 

(a) 15 cm (b) 12 cm <c) 10cm lS: 

*• I wo equal circles pass through each other's centre 1 

circle is 5 cm. what is the length of the common cho'r^'**^'*^ 
(a) 5 cm (b) 573 cm ( c) ] ,» ^ cm \1 gj 

F cm 

9. ABC is a triangle. The internal bisector of the an les 

intersect the circumcirck- at X V and Z mspecttv ^/''' ^ "*« 
- 30“, then ^BYZ will be P Uy. If 

la) 45“ (bl 55“ (c) 35 a 

id) at)'.' 

10. If a circle with radius of 10 cm has two parallel cho„t ' T, 

cm and they are one the same side of the centre of the V 
distance between the two parallel chords is ^ Qrck ‘ - 

(a) 2 cm (b) 3 cm (c)5cm (d) 8cm 

,, m , . / S M iltfrlJIJ 

nX-^tTh” OI r ?j' n s m J c d 2 Cm res P ec * ivel V l ‘’ uch «*h other cur 
y e point A. PQ is the direct common tangentof those tworiidr 

^ ^ ant "i l^i respectively. Then length of PQ is equal to 

(a) 2 cm ( b ) 3cm (c) 4 „„ td) * cm 

is$cm*4& 

l 2 ABCD is a cyclic quadrilateral. Sides .4B and DC, when product■* 
at the pt>int F and sides AD and BC, when prcMduccd meet at tl - *" P 10 ' 
Qs It <LADC = 85* and /_BPC = 40°, then stCQD is equal to 



l *) 


4' 

! 'ie. 

&& 

(*) 

Id 


l' AC 

Pi 

ia) 

Id 
Iti Pt 

eat 

tal 

It BC 
m< 

of 
Id 
W 
31 Tv, 

P° 

Pi 

(4) 


(a) 30® 
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(C) 55 £ 
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Circle and Its Tangent lines 

inscribed In a circle whose area is 314 sq, cm, then the 
^0^ 'u aide of the square is (Given rt «= 3.14} 

'uJ& c] (h\ 20^2 cm (C) 10 cm (d) 10/2 cm 


&+**#*« C* - 

^ san1 e radius r intersect each other and one 
{f) , d^ 9 ' Vl a~ of the other. Then the length of the common c 

*\*S h,h ,u\ J3r (c) * r 


passes 
chord is 


tf/rr (b) 43 r l« if r W) 75 r 

fil f *. «= rt rt each other at P and Q. PA and PB are two diameter. 

r’£U' lQB 15 (b) 135“ (c) l«t» (d) 180’ 

\ 120° iSSCTter'l 20121 

tres of the two circles whose radii are 5 cm and 2 cm 
i jjid 8afC xke direct common tangents to the circles meet AB 

f P. Then P divides AB, 

^ dcd 3 ‘ m the ratio 5:2 (b) internally in the ratio 2 : 5 

m *****£ the ratio 5 ; 2 (d) externally in the ratio 7 : 2 

j ( ) iflternauy (SSC Tier-i 2012} 

C are two equal chords of a circle. BA is produced to any point 

f- Jhen joined cuts the circle at T. Then 

n dCo w« i fhl £TT: TP = 


^;; rP ^AB:CA 

$ c l s-t> = rA',CP 


(b) CTtTP 
(d) CT:CB 



CA:AB 

rT'CB^CA'CP WJ <- J : ci* - CP: C/4 

{f) ^ common tangent of two circles of radii r, and r 2 touching 
* r0 “^t r externally at A Then the value of PQr is 

(b> 2r,r, W 3r,r 3 (d) 4 Vl 

(a) h r 3 {SSCTwr-12012} 

Rr - ,k e chord of a circle with centre O- A is a point on 
jjajor arc BC as shown in the figure. What is the value 

ol ABAC * /-OBC ? 

„| 120* (b) 60" 

. w (d) iso* tsscnn*ni> 

, L dldes wi* radii 5 cm and 8 cm touch each other externally at a 
X A “a straight line through the point A cuts the circles a. pomis 

J*and Q respectively, then AP: AQ is 

»»* CM 5:8 3:4 W) ^n***!* 

1 Pfrimeter of a semi-circular how is 72 cm. Diameter of Lhe bo 

b}7cm (b) 14 cm ( c ) 28 00 ^\$sc Tlvr-t2012} 

' Rand r are the radius of two circles (K > r). U of two 

^tre of the two circles be d, then length of co 
d ttles is 
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W) Vr a - 




(a) WMK-rr 

(c) /R^i? (d) 

2.1 hui diameter of circle with non ire O. CD i« n . /y y 

of the circles. dC ami BD aw produced to met*. 1<lrd y qu*i *S 
oftAIVIa tP ‘%S* 

(a) 30* (b> «r ( C) 9(r n ^A 

*> * ^ 

24. P is a point outside a circle and is 13 cm aivay f /Vy 

drawn from the point P intersects the circle it f ° m c^, ***1 
way .ha. PA = 9 cm and AB = 7 cm. The radius^"* A %>V 
(a) 5cm (b) 4cm (c) 4,5 cm heci 'c) t .* l V 

(d) SJS* ' 

25. The area of the largest triangle that can be in^~ L fSs C /, 

radius x in square unit is. j n a * f fj 

/.x v „ ■> _ 


(c) 3s 2 





(d) 4 ^ 

24. The length of the common chord of two circles nf /SSC W, 

whose centres are 25 cm apart is (in cm) adiils cm a 

(a) 24 (b) 25 ( c ) jg 

fa) 20 

22. SR is transverse common tangent of two circles iuh ISSCr »'-ly 
hvely 8 cm and 3 cm and centres are 13 ^ radii are ' 

of contact, then the length ofSRis P T- If S and g a[t 

(a) 17 cm (b) 10 cm f c ) i 9 

<C) 12 W)i l08 

(SSC 


’ Answers— R(J3 


'• (») 2- fc) 3. (b) 4 . (d) 5 (c > , ... 

« 10. (a) 11. {d , , 2 J ?. «■ < b > 7. fc) g. K 

17. fc) 18. (d) 19 . ( C ) 20 . (b) 21 * e n b ! I 5 ' (d) ,tK 

23. (•) 26. (a) 27. ( C ) l ) 22 ' < a > 23. (b) 21 


Explanation 


’ £APO - m *-^OAP-^ AO p 

= 1S0--90”-60« = 30" 

••• iAPB ~2tAP 0 

m 

*■ 2 x 30° = 60° \ 

2 lc » OXiOV^Avnv 

If ox - nv ,S a nsht an S Ied hriangle B 

VY* r = radius of ciide 
of triangle. J XrXre32 = r .^, 8 

“ Arca of circle = ^ 
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1 sq unre " p Q J =<i* - (r - r )j 

sc l- cm 2 


PQ s* Vfl ™IK‘ 


ry 


0 p js bisector of Z.APB 
* ii tPB:MPO = 2:1 

tf *8is. chord which makes 45“ with tang em 

liitfAP- 

U 0 is centre of drde ar >d M is midpoin, 

ofdiord then AOAM = 9(P - 450 ^ 

ijnU c 0 s 4 5 ° - AM _3 
n^ oM - ras45 ' OA ^ r = 3V2 cm 

<W 5w« op and °Q are respective^ k« 

fc«ta* vdy ^rscctor of chord AB and Ac 

^0-90°, £AQO-90° 

Hence in quadrilateral APOQ 

iPOQ = 1B0° - 32® = 148° R 

Hmce we cay say the chord RS < no , drawn in 
Bbuic. draw yourself) subtends angle w “ 
cenlre 0. 

■. Chord RSsubtands = 74" on circumference 


Id Seethe figure, AL = 
AB = 5 x 2 = 


^ 3nd B are respectively centres of two 
^des and PQ is the common chord. 

AB _ g radius of circle = 5 
Ap ■= BP = radius of circle = 5 
CnCC &APB is an equilateral triangle 
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Atlllude of Irianglc = ^ K 8id( , 

-f* 

C ° mmon chord p Q - 2 K altitude = 5 ^3 
* {c) Considering CV as base, 

LCBY - iCZV = 30° 

*'* = 2 x ZCBY *= 2x 30« = 60° 

and 2.C=180°-ZA~£B 

= 180° - 60° - 50° = 70* 
considering chord BZ as base 
^BYZ~ZBCZ 
or, ZBYZ- \xi_C 

= 5 * 70° a* 35° 

1®. W In fig. AB = 12 cm and CD = 16cm 
pB= 6cmcmd QD = 8on 
Let PQ - x cm then 
In AOQD, OQ = ,/odCq^ 

- JI ® Z W = V36=6cm 

and In AOBP, OP = /oB^pp 

-Vl^=floor36, 8cm 
•• '“PQ'OP-OQ ■=8-6 = 2 CI h 


11 w» PQ=^.( R . r 



"1 



* d 'stance between two centres = 8 + 2 = 10 cm 

B Radi us of bigger circle and r — radius of smaller 

^QM 8 ~ 2 ) 2 ' 

-^100^36,^4 , 8cm 
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[ n cyclic quadrilateral, Z. ABC — 180° 

Let ICQD » 6 

In MBQ, fi + 55° + 95° = 180° 

^ 0 = 180° - 150° = 30** 

J iti Seethe figure AB = AP = BP = radius 
■_ AAPB is an quadrilateral triangle 
PQ = common chord = 2 x AL 
= 2x altitade 

j 3 

= 2 n yr=^/3r (Learn) 

1 Id) Seethe figure. Since angle in a semicircle 
is right angled 

'■ -^QP = 90 s and jLBQP = 90° 

Heace LAQB = 90* 4- 90° = 180° 

AAMP-ABNP 
. £P^AM 

" BP~W 

or _ 5 
’ BP~2 

’ Pis out side A B 

^ !< divides V1B externally 

' V fir _ v.^ 


- 85° = 95° 


bc.ac 

±CBA 


Join A-j 
46 CTi Sa 


* £CAB = o (Say) 
^clic quadrilateral 
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> 


- 

N ow,m^ 7 ' Cand4 

lATC ~£.CAP- ISO”-Band 

j_TCA - LPCA (common angle) 


Hence, 

or, jc AC 


MTC ~ A PAC 


CT AC 
AC'PC 




19. <c> If LBAC = 6 then ZBOC-20 
Now, B - OC 
=* COEC^LOCB 
2 ZOBC = 180° — 20 

or,, ZOBC = 90° - 0 

Hence z£WC + ZOBC = 0 + 90° - 0 = 9(r 
2Q. (b) See Lhe figure 



and 


CAQN = 90 ‘ = tangle in . semicircle) 

^ NAQ “ AM4r ' (opposite angle) 

aaqn - 

2 xg 
AM 2 x 5 
Af: 4Q = 5 . g 



‘ (c) + 2r = ? 2 

=* 2g 

7 r + 2r*7 2 

^ r = 


Di 2 " 7 ' 14 CIn 
, 2 * , 4 


36r 

7 ^72 



78 cm 
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Circle otw *“» **“**>”- 

,„ r a.°fi» ra 

'Y : . ZoP, 

V^. Q | 9 aP» f8l,el ° g 

| ' 4<, ' Q P' 07 ' 1 

, 1 oQs =R-r 

* , . right angled triangle with <^PQ 

M* 2 ' 5 ’ 

jlP 2 + 

'* ^ ^Cand iBOD also equilateral triangle 

^ sPl rr 7Z 7 

, (R-O^PQ 2 PQ“ 1i -(*->■) 

loco is an equilateral triangle as length 

* ^ of CD is equal to radius 

qCD is an equilateral triangle 

^ a U its angle are 60 ° 

InAABR 

zA P0= 180‘ > -60°-60 o -60 

;4 la) Draw OF -Lr A3 

AOfP is an equilateral triangle {/-P * 

in which OP = 12, PF = FA + AP 
7 25 

= 9+2= 2 

/. of 2 = op 2 ~pf 2 

676 - 625 51 

4 '4 

In AOF4, r 2 = OF 2 + M 2 

“H) 2 ^^^- 25 ••• 



= 90 
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Lucent'# SSc 
1 




^nih 


Aron of triangle = j x base x hoi 


i'inati 




ght 

\ * 2x x x == jf2 

< •' greatest base = 



2ft. (a\ v 15 2 + 20 2 = 25 2 

■'• 4 °1 P °2 = 90' = ^o, QO 


AB 




h>\ 


fcht 


(jp 


15 


n -—_J 

/ 1 \ 
if] 

u i X“ 1 

^125/ 


U 


H “" S °. TO =”-"Sh..n 8 W„ msl , 

•'• A “" ,0 .«I -i*OP»OP ,l on „ 

1 , 1 2 2 °T°2 * PF 

=■ 2*15x20 = I X 25xPF 

=■ PF = 1^A20_ 15x4 

25 ’ "5" = 12 cm 

- •'• P Q = 12*2 = 24 cm 

Common tangent — /fi/2,^_ r ? 


13 -(8-3) -^16^5=Vi44 =12 
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measurement of Angle : 

Ra dian and Degree 



an glo in degree : The angle between two perpendicular 
a ri 6 ht an & le “ A rigHt angle is ec * ua] to 90 de 6 ree> ^ ^ 




a ^ ^ angle is divided into 90 equal parts then one part is 
^edegrec- It is written as 1°, 

jilted ^ ^ided into 60 equal parts, each part is called 1 minute. It is 

if l ^ 




wty v 
®* part 


0 f 1' is called one second. It is written as T 


-fg^Tl right angle = 90° 

1 ^ ^ 90 x 60“ = 5400’ = 5400 minute 

= 90 x 60 * 60'* = 324000" = 324000 seco nds 


Again. lH^giP^ 60 "-^ 

, jo measure an angle in radian Lei AB be an arc of w 
' , riven circle whose length is equal to radius of the 
ile.The angle subtended by arc /IB a. the centre 
Oof the cirde is measured as 1 radianii.c., 
rfan. It is denoted by 1 or 1 rad. In the gtven hgure 
lAOB -1 rad. It is also written as V. 

t Relation between degree rneasureand^Nwneasure: 

V a rad —180° 





and xrad 


33 


Thus to change degree 


irad^-sriti'ff 

into radian, multiply by andtochange 

180 


radian into degree multiply t*> it 


If mentioned, take it 


^ or 3.H. 


i * . - m r idius (r) and angle 111) : 
4 Relation between length of ‘’ ri 
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a 


t ii- , 

tf* rtt* K' **" . ^ f „«*«« * hcn °* ' '** B > 1 », ■!,: , 

ii'""""‘" iM ;:; ... - 

' vh,! " * ' J ^ „ eonMant ihcn l«}«r«{ 

U. •.*'' ‘ . vcry snwl I then sinB - « - tan» (appra*^ 

i " 1,15 in ,tAm < "' d — So i,cd F«.n P ir mm *5Z 

- measures in the radian measure. 

, <W' 520 ° 

d) «" 30 ‘ , hat x^ TB5 rad 

SotoBon^Wetawwlhalx lb 0 

.A lM _ P 

. (j) 42°30' = 42 2 2 

UC 



«*4-53r»5ra 72 

ri ^2jt = -_26TI 

(ii) -520° = '520 * l80 " 18 

, — -- - - 

(ii) -T 


n radian = 180“ 

i radians-T = '“ tX S 


(Usen;=$| 

| CO 4 ' ' " 

Solution : v 

1 radian - ~“n” = ’ 22 

180! X7** _ 901x2x4 25M = Z2q J degtw< 

or, 4 radian =—22 "11 U U 

m = -4 * 180° = - 5 x 60* = -300“ 

4 A wheel makes 180 revolutions in one minute. Through how mar- 
radians does it turn in one second ? Also find its degree measure. 
Solution v Wheel makes 180 revolution in 60 seconds 

Wheel makes - 3 revolutions in 1 second. 

Now, v One cum pi etc revolution measures 2n radian. 

Three complete revolutions measure 2n * 3 - 6n radian 
Again, v n rad 18tT 

, . fin rad - 6 * 180° - 1080' 

1 Find ihedegret* and radian measure of the angle subtended at 

of a circle of radius 200 cm by an arc of length 11 cm. 


y 


t 

So 
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Measurement of ’ Radian and Degree 

200 cm* f - Arc AB = Han 
; \G^! ^btended at the centre of circle be 8 radian 

r <!!■*’- 

*180* 


303 


& 


0(> 


j( rfld 

* ISO! 

1 rad ^ it 
1 rad - ^ * 1801 



„ . 11 j7 m 1B0° - 7xlg0 ° 7x45° 7x9- 

^ ^rad* 205 x 22 iBU 200x2 “ 100 20 

«. ^ = 3^ = 3 degree ^ X 60 seconds = 3°9’ 
of diameter 50 cm, the length of a chord is 25 cm. Hind the 

I* ^***« art arid ma ’° r afC ° f the Ch ° rd ' 

^, a; See the figure 

. * 50 cm -.r- 

^ ,i„, radius of the cude = -f- = 25 cm 

^ diori AB of the circle = 25 cm 
pjaly tOAB is an equilateral triangle, 

Harfora ^OB > 60 » =f = fl(say) 

II miner arc AB = I then from 8 = j 





5n 

3 


I25n 

3 


and major arc = 25 ^2«-3) -25^- 
i If in two circles, arcs of the same length subtend angle 60= and 75“ at 
ihc centre, find the ratio of their radii. 

Nation ; Let the radii of two circles be r s and r } respect! y 
According to the question, arc AB = / (say) in the two circle. 

Given that 0, - 60° = 60 * ^=f§0 radian 

And 0, = 75° = radian 

7 0= f ,'.0^^ and 0 2 = ^ 

% Ur i fl r = r i e 2 

% Il_?2 1m 75 _ £ 
r r0, = ® = 6O-4 
180 
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LWW1T8SSC Higher Mather 
Shortcut : since fis constant, 

' - {* | j 

therefore r,: r, - 8,: 0 t . 75” : 60 - = 5 , 4 

7. Find the angle in radian through which a D h 
is 75 cm and the tip describes an arc length" 

Solution Suppose the pendulum swings thro ^ 
angle of 0 radian. then,0 = i = ^ rad (see a ° 

”S fad \\ 

8. Find the angle in radiansbetween the hands of 

Solution : In 60 minutesthe minutehand of a watch 2^°^ 91 ha,f 

Le - mows ^ angle of 2ti radian 

Also, at three past half, the hour hand is exact! ^ 

the midway between 3 and 4, (shown by point ^ * 
figure) and minute hand is exactly at 6 («h 0u , V s 
point Bin figure). n by 




Hence there is a difference of2x5+5_25 
between A and B. ^ ^ minute 

Now, v 60 minute revolution ■ 2n rad 

~2 minute revolution « 5n 

4 2x60' ,ai ' 12 ra d 

Hence the two hands of the dock makes an an£ le of ^ 

three. 12 at halfp^ 

Shortcut : If two hands of a dock are respectively a t f, | 1(1 
minute and angle between them is A° then ^ U - 30 H t T' * 
here, H = 3,A1 = 30 

*• *30=*3n * 3±* 

ot 165*-90* =±A^> A = 75° 

1 Exercise-9 A TTTr —— 


1. In radian measure 120“ equals 


(a) f 


(b) $ 


to ap 


<d) f 


3^2 ' B equal lo which of the following radian measure 7 


V, 


(a) £ 

«?[ 

(c) 

5ji 

24 

Id) 

2s 

24 

3- 11 ^is equivalent to the radian 

measure 



(a) ^ rad 

0 >) ^ rad 

(c) 

3x . 

16 rad 

(d) 

§ 
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Measurement of Angle: Radian and Deg 
e ] e in radian equals 

• it ,.s 

(*> ® 7it 

.equivalent of jj radian is 


(c) 

ICJ 12 


rce 


(d) 


_JL 

12 


rvgf^ 

^ f( * {b) 750 
Rvalue of 35^0'is 

• r3 d ft) 360 rad 
(a) 3^0 

^^oe of 560-20'is 

„) Ifffi rad ^ i 360 S rad 

ojjan measure of 7TW is 
$■ ** _ _ * IfiQii 


(c) 135° 


. 103s 
(a) 270 


/Hi 109 b 
( b) lg0 


(c) 


<c) 


(c) 


61b , 

360 rad 


(d) 165° 
(d) 


143n 


360 


rad 


1681« . ... 
540 rad < d ) 


2]9ji 

540 


(d) 


360 


305 


1681b „ , 

T60" rad 


219b 


0 ,ve radian is equal to following degree measure, 

57°l4'2l" (b) 57*1672" (c) 58* > 14 , 2l" (d) 5S"1**3^" 

10 . Value of § rad is 

(3) 3423'19‘‘ (b) 36°23'19" (c) 36-71'49" ( d } 34°21 4 49*’ 

■t Measure of 6 rad is 

(a) 343° 18 11" (b) 341° 18‘ 11" (c) 341" 38" 11" (d) 343" 38' 11" 

jt jf i rad = 57° 16' 21" then 10 rad equals 
(a) 570*16*21“ (b) 573" 43'10" (c) 571" 43'40" (d) 572"43‘30" 

IJ. If one unit of an angle is 29" 46' 55" then five units of die angle equals 
(a) 148° 54* 35" (b) 146° 54'35" (c) 149" 34' 25" (d) 147" 44* 35" 

U Jf one unit of an angle is 15° 49’ 50" then measure of 100 unit of the angle 
equals 

(a) 1580' 30’ 20" (b) 1582* 3‘20" 

{c) 1583" 3'20" (d) 1581° 30‘ 20" 


IS Awheel makes 90 revolutions in half hour. Through how many degree 
does it turn in one minute ? 

(a) 120* (b) 720* (e) lOfttP (d) 540“ 


to- Awheel makes 720 revolutions in one hour.Through how many radian 


does it turn in one second ? , 

Mfrad (b) rad (c) f rad (d) f « d 
She diameter of a circle is 2 meter. The angle subtended at the cen > 


30 arc of 22 cm is 

(a) 12° 60" (b) 12° 36’ 


(c) 24° 60’ 
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(d) 3 jJ "■> 



(|lfl T 

** r - Arc\0 Is M cm. The length »f minor 

., tWi****' 1 , 

r.jr«»- «u-t 

'*■ ln *^ f S^ 1,lhe k b ZN 

J-S£ «»■- (c) 255 ' 5cm (d > -S 5 

,.M through wWci. a pendulum of length, V 

» "Two d Jrfb- » «*° no cm is X 

"f?Ar W 5 " 34 ' 18 '' «>**,» 

2 , ^ mi nute hand of. watch is 5 cm. How fat does the Up*^ 

' n7l <h) 9.53 cm W U cm 

„ ^ HP of a pendulum swings. It covers an arc of 50 cm and «*, 

*“ ™, V . fix ed point. The iength of pendulum Is ( S 

«»- ««*“ w «®** 

,L arc of same length in two cirde subtends angles 73" and * 

their respective centres, then r3tio ^ their diametenis 

I ( a ) 8:5 (MS:* (c)3 ' 5 (d)5 3 

,4 The angle between the hands of a dock at 4 hour 45 minute is 

' ' (a) mi M 122 t w 125 “ (d > 127 ¥ 

25. The angle between the hands of a clock at half pas,. 

- * 3ji _t (b) ^ rad tc) TT rad ^ 



(a) ^ rad iw 3 — ^ 

2 * Two angles of a triangle are § rad and f rad. The Wangle 

(a) is an acute angled triangle <b> is an obtuse angled triangle 
(c) is a right angled triangle (d) dosenolform 

a _1_---I 1 earl ilirm 


one is 

(c) rad (d) ^ 

!e 


rad 


(c) is a right angled triangle (d) dosenolform 

27 . If two angle of a triangle arc 2 rad and { rad then its third angle * 
degree is 

(a) mi (b) 15$ (C) 105f «> 36 TT 

28. A wheel revolves 24 times in 10 seconds. How many 

in revolving an angle of 110 rad ? oftheS e 

(a) 5 sec (b) 7.5 sec (c) 10 sec < d > 

29. Radian measure oi 40 s 20' 50" is ^ ^ 

(a) j^ttrad (b) ^nrad {c> ^ "rad <d> 1296 " 
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r 


po' nt °f l ^ G pendulum is 
***** ' _ 


^^suromont of Angie: Radian end Degree 307 

of length 60 cm swings and creates an arc of 18 cm, The 




tR° l 


l? 


(b) r?\ 


(c) 20° 


td) 22y 


0 f a circle is 54 cm. If an arc of circle subtends an angle of 20° at 
p ^thcnlength of the arc is (take rr = f) 

^on 0>)17fon tc^isfcm <d> None of these 

fl(C of length 40 cm subtends 22y at the centre of the circle. Radius 

, Ml * 1 

rihedrcte >s 

Jjjtfton (b) 102 on (c) 96 cm ( d ) i 0 8 cm 

.-jrits's (A) and Shallvi‘s (S) house are situated at a circular road and 
* M&W -at a fi^d point. If fixed point is at a distance of 100 meter from 
^ house, the distance travelled between the both house on the mad is 

ta j 626 meter (b) 314 meter (c) 157 meter (d) 235.5 meter 

the angle covered by minute hand of a watch during 1 hour 15 minutes 
Jin to half past three noon is 

(a) 45 it (b) 5n ( c ) 4.25 n <d) None of these 

& The angle covered by hour hand of a clock from half past six in the 
coming to three o'clock in the noon is 

(a) 27(P (b) 245“ (c) 255° (d) 265° 

£ Assuming that the Moon's diameter subtends an angle | \ j nttheeyeof 
an observer, find how far from the eye of a coin of 1 cm diameter must 
beheld so as just to hide Moon 7 (take n - V ) 

(a) 112 ^ on (b) 110 ^ cm (c) 116^ cn (d) ll 4 yj cm 

revolves in its axis in 24 hours. How much angle does it move 
in4hours and 12 minutes 7 

(a) 63° (b) 64° (c) 65° 

^ If angle of a triangle are in AP, then the middle one is 


(d) 70° 


(a) always 6ff’ 
fri nusve than 60° 


(b) less than 60° 
(d) less than 90° 




9 D>) 

it) 







t Answer-9 A 





z 

tc) 

3. (d) 

4, (b) 

5. (a) 

6 . (b) 

7. (c) 

8. 

u 

10. 

fc) 

n. (d) 

12 . (d) 

13. (a) 

14. (c) 

15. (c) 

16, 

(b) 

18, 

(a) 

19. (b) 

20 . (a) 

21 , (d) 

22 , (c) 

23. (a) 

24, 

<d) 

26, 

(a) 

27, (d) 

28. (b) 

29, (c) 

30, (b) 

31, (c) 

32. 

fb) 

34. 

'H-ia 

M 

35, (c) 

36. (d) 

37, (a) 

38. (a) 



. 
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£•(¥)’ 




, I 5 x 5 rad= f? r»d 

,hi | right angle - 6 * 2 12 

7 . Zilffl: = 7* 15" = 105" 

5 I 2 


6 : |b> 3S"30’=-35^ 

71 it Zls 

T*f80 - 360 


■(?! 


u x ^==«iirad 


- 56ffW-(s«8f*{ S * ,, s) 

. VP 


= (^j = ^ *TBo “ W " rad 

B ul 72°40'=(72^)’ = (72j) 

-(M)=W” d 

9, Uh vn rad *180" 

wl-(#*?) i 

-W-W-Htf 

)- s7 “W 

r 57' , 16 , (^x60"J ( 

57*1 hW f,inr>roximate) 


, A 1S£f 
1 rad = -jf • 



= 57° 1 

( j y x 60 

= 5T\ 

[■•,*, j 

= 5ri6'^ 




















P M 1 ' 

,1 - ltwr 
* IS0£ 

. t» l i -*d *%* n 


jiuiiwitt i>f An^lo: Radbm and Degra* 


30 ? 


,34^x«')- M W 

.jr{aAj 

.«r»W' 




, IfiC 

‘- 1 = 

irad = X ^ , 

(*>*)■ -**(#] ^nj 

' / Ik## 

_ 343°38 , (^f ) = 343*38'11" (approximate) 

Second Method, 

. i rad 18 57°16'22 

; 6r3d ^5r>=6+16'«6 + 22' f x6 

„ 342 0 + 96' + 132" 
m 342° + (1“ + 36') + (2' + 12") 

_ („ r * 60' and 1' - GO") - 343° 38' 12" (approximate) 

aW 10 rad -(Sr 16'21") x 10 

= 570“ + 160' + 210" - 57 £T + T 40' + 3' 30" - 572* 43' 30" 

1J, (i) 5 unit - (29* 46' 55") * 5 

_ !45t> 230’ 275" = 145° + 3* 50‘ + 4' 35" = 148* 54' 35" 

11 w 100 unit = (15” 49' 50") *100 

= 1500“ 4900' 5000" = 1500“ + (8l c 40'} + 83’ 20" 

, 4900 H | 4Q OT ~ H3 ?4i) 
< v IT =81 60' GO 

= I5(xr + 81“ 40’ + r 23’ 20" 

= 1582“63' 20" -1583° 3* 20“ 

!5 (c) Wheel revolves = |jj = 3 turn in one minute 

V 1 turn = 360“ 

3 turn = 1080“ 
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t'Uivrtf* bSt MalhftTTirtticH 


W 

«* 


. „«.fv 7M\ 1mm m 1 wttwd 

s „ m** «>'**» 5Sw s 

t turn * n r,u ^ 

... J[ mm - T? «* d 

|r , bl lUdiu-.l^r-lOOcm-r 

v 0 .f, hew I » 22 cm. 

,. « = « d - ti» * L?Q de * rce = ***, 

->$ degree- « ( 12 |o) - 12 ' (fo !<6a )' . i ? , H , 






25.2 _L_' t .-jy 

10 tb* smu = 50 - ;2 

... 2a = 9ff> 

Hence major arc of chord BB' subtends 
36Cf - 9(T - 270P - Tf .at centre. 

t a t 

.-. using t> - f 

major arc / = 9 x r = "2 x ^ 

= 75 n = 75 * 3.14 cm = 235. 50 cm 

20 tj| From 9 = f, W * ^5 = yq rad 

_ AWL _ (miY 

“ nxlO “ \ 22 ) 



■ 5 '( 43 n) -5"43 , (^x60' 
5 1 ' 43 38" (approximate) 
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An 8 te t KtuUmi oml Degree 

tll lo, covers |§ K 2 * - rod distance. 

L l« Hr 

.^XS-^-^K^-^jl. la47cm 

^. 1 ^ 1 -50 cm 

> *• *' . I 

.using 

i gO cm _ 1M _ 15Q _ 150x7 ._ _ 

22 25 ” 47.72 cm 

0 3 7 

l 


311 



J -50cm 


a 

* 


J ^ r ' 0 r i ” 75° - 8 - 5 


12CT 


|4) 


Using, ^M^ 30 H±^ 


j 111 ' - 

' ,* re , H - *. M - 45 

., iJ-x45 — 30 x 4 ± A 

2475 = 170 ° ± A 
a = 247 . 5 ° -120° =* 127 . 5 ° 

^ tjl using M = 30 H ± A 


J±x30 -30* 1±A 


180 XTirad = ^ rad 


„ a= 11 x 15-30 = 135 

& lit 1 right angle ** f rad = 157 rad (approximate) 

| = 15 rad, which is an acute angle. 

| = 1.33 rad, which is an acute angle 

Third angle = tt rad - 1.5 rad - 133 rad 
- (3,14 - 1,5 -1.33) 

= 0,31 rad which is also an acute angle. 
Wl Third angle = ti rad — 2 rad — -3> rad 


.e&l 


" (^~f) rad “ u rad 


0 ° 
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'•'SI. 


It cover* 13 * 2n r<, « an B Ic in I second. 
Hence 1» covering I It) md, wheel takes 
UJL_ . 


lS* 2n 

2 *. (c) 40“ 20' 50" 


i4°x*5x 2? “ 73 Kocond. 


40" (20^)' 

""'(“[-"'(sSi)’ 

(«•§§)'- W 

2905 v _jl_ 

72 180 rad 


581 k 581jc 


rad 


72 x 36 “ 2592 

1 18 3 

30. (b) From 0 = 7 , rat ^ “ 0-3 rad 

v 1 rad =* 57“ 16" 22 ‘ (approximate) 

0,3 rad = 5.7” x 3 = more than 17” and less than 18° 

31. (c) 20 9 - 


2 ^„=f rad 



From, 0=7 / = gX 54 — y^g x 54 cm 


22 


22x6 

7 


132 


y — 18 y cm 


(4F) 

1° \ £ } J K . 

32. tb) 2* ^gQ~ x n rad = g rad 


e 


-L^ r -L - 

- r r “ 8 


tJO) 

(1) 


320 

71 


320x7 

22 


= 101.8 cm 


33. (c) 90° = § 

From, 0=7 / = 0 r=|x 100 meter 

= x 100 = 157 meter 

34 . (a) From 1 hour 15 minutes to half past three, minute 

hand covers 2 hours 15 minutes i.e., 2 ^ rotations- 

It covers 2 J x 2 tt ~ (4.5) n rad distance. 
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r 


PiU"' 


313 

noan, time elapsed 


- „-»<nit nna Ucgree 

^\( {«»< s,x ln ,hc morT ' i "R 3 o'clock at 

han<1 COVCre 3 °" in 5 minute ^fore it covcrs jg. x g , 
jjyin^ hours. 

. *the fig**' let coinis placed at a distance 
’ |j ' fanf»*n * e eyc of obs «rver 

i . e .oc*i™ 

,„ 4 0CF,iCOF=lx30=lSv(lJ 
CF ( 2 ) 

^UC0F)»^=Y 

diamtyr = 1 cm .. d* ~- ^ cm) 

■ fiY-i 

- ^ 4 ] "21 

When 0 is very-very small then sin9 = 0 
(Learn that it is true when 0 is in radian) 



M _X 

W " 2 1 

({x^) 


rad = 


2i 


4x180 360 
2 x* “ rt 

360x7 1260 


22 


ir = lu n cm 


r. ill Revolution in 24 hours - 360* 


*• Revolution in 1 hours 


360 ,v 

24 


15° 


Revolution in 4 hours » 15" x 4 = 6CT 
v Revolution in 60 minutes = 15° 

Revolution in 12 minutes = -3° 

•*’ Revolution in 4 hours 12 minutes - 6tP + 3° = 63° 

- Er I ! r ' ZZ-- kv !— 

' The angle formed by the hour-hand and the minute-hand of a clock at 
^15p,rn. is 

fc) 22i“ (b) 30° (c) 27 |° ^ 45<> 

L /i«c Vi>r-nvi2l 
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TT T^ T ■■■ fill 111 


rwn '«Hn ) 

i Wsv t* (Hftnrtt* 1 »m> j und J rml[ m , 

in dcgtw {takingn«* f)l* 


r», t . 



'"■M* 


'ii. 


U> Mi{j (10 M2 


** i 


^ isaf; 


H (iJ) 

V A whenl romttw 3,5 tlmco (n one second Wf 

whtvi take to rotate 55 radian of angle ? ^ v K 

« 15 25 (O 3l5 %U, <V 

W) 4 * 

4 The radian measure of 63°I4'5T* is 


“WJ •»(*)' «( W) - w 


4-S 


Hj, 

1 JW. 



*■ Pendulum oflength 50 cm oscillates if 

The angle sn formed in degree measure is fa„ produ « an a, 
«W» tb) 18-35' (C ) Vsio ° X) W, S 

lS^Og. 

* A rail road S'™ « to be laid out on a circle u/l /SSe* . 

jf the track is to change direction by 25» i n d . at radius sho u(d . 

(a) 91.M metres (b> 90.46 metres (c) 89 . 64 ^«^ 

’ An arc.of a circle of radius 42 cm subtends an-, , 

Taking n = f, the !ength of ihe arc is : 8 ' e of 15 ° at the „ 


fat 8S 
' a J V cm 


Wj %. 


(t») 11 cm 


(c) 12 cm 


(d> a 


f I A _ _ 

LW 2 (C) 3fb > 4. (a) 5.0,) 



5 cm 

/SSClSer/^ 


Explanation >S 

lW Trick, 

usln fc f«.30H ± 4 

Hc ‘ rc -« = 15, H = 2 

Hcn “'V^5_ 30x2l/( 

Ofe/1,165^. r 

2 0 = 82 5'M-^. 

Thenifo «, angle will b® 2 2 i! 

2 


6 (a) 7. (b) 

’ __ 1 


**» *5* 
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*** 




irf auk 11 ' ? 1 fl'Rriv 


^r> 


■r a***' 1 

r Miiu«U' hmul f»«™ an ntiglc »f 3(r when im.vvi 

Jl -lt 1,,l< * Mutiny lime, ^' in, ‘ 1 '*hhI f ii r iit>l nn timr] ( i of 

1 * ||1 v 1 * . " 

Sf,ir-T$ 

-a*# 1 ' , i X . 


><'•’ 1 + Ufrad 

^ ,p*0»"« lc 2 3 6 .. 




•V* 1 ’ 


/ 22 y 

(v*= 7 ) 


* r>l _ s qg°x35 15° x 35 
IJg: x7 X f = —52 ” 11 

u 15°x35 1Rn o 525° 

„angle- l8 ° 11 

^180°'47y| - 132 yf 


■ ,35*2x^-22 radtan 

I station in one second is 22 radian. 

^ rotation in 55 radian §§ = 2.5 second. 

jj.H'51”” 63 ( ,4 ll) = 63 ( 14 20) 

! .63 (Wj-(adSb,r 

= {«5of2o) = ( 63 «®) 

-WM 2 ® 2 **)* 4 

/ 28Uil\ - { 2SllU \ 

= [400x20} \ 8000 / 

jjtk. Value of 63°14’51" is 60° (approximate) 

A Value of 63°14'51" should be more than 5 = 0 33n 



From option (a), 

( 1 HP)-(W) (*pp tmimale) 

= ^|gnj =0-35n (approximate) 

pn - 047 tt (approximate) 
t>U 

So,, option (a) is correct. 
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5, (I 1 * 0 m r 


0 


] 6x9x7 
5 x 11 i 





18 


’35* (approximate) 


o. 


*i r ad 

U> 25° ^ 25 x 10 ra " 56 


From 0 53 !* 


; 42 

l=f T 


40x36 

5n 

tx36iZ = = 91 -64 meter 


7. (b)15" = 4 xn = E 

Front 0 = f* ? — 

it y -1— y 42 — 11 cm 

<* /=^x42-yx l2 x^ 

*★# 


A 

so /« \ 


\ 





ft 

/[f 

t ft 

y 

y 

V 

y 


y 

y 

^ ntr 


« f 


Clt 
sid sec 

brach 


Sin 

Pol 

Miten 
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morn £>trie Ratio of Specific Angles 



Kalio : 

1»'P ufferenl trigonometric ratio functions we 
1 right angled triangle. Suppose ABC is a 

triangle with *~ A " 90 °* 

t#* obtain six different trigonometric ratio 
of these triangle. They are respectively 

£C ^ and If - B then these 


jp"' 

f' 



^lespectively called SinO, cos B, tan 0, cot 0, sec fi and cosec 0. Clearly 
^ riven angle 0, AC (p) is perpendicular, AB {b) is base and BC (h) L 
Hence six different trigonometric ratios are as follows (see the 

perpendicular side opposite to angle 0 AC 
hypotenuse hypotenuse “ bc 

-hase^ = side adjacent to angle 8 A $ 

hypotenuse _ lit? 




sin 0 


£ 

ii 


cosfi= j r - 


tan 0 = £ 


col 9 = j? 


sec8= E 


cosec 0 = p 


hypotenuse 

perpendicular 


base 

base 


perpendicular 

hypotenuse 

base 

hypotenuse 


= side opposite t o angle Q A q 
side adjacent to angle 8 = TiB 

side adjac ent to angle 0 
side opposite to angle 0 

__hypotenuse 

’ side adjacent toTngie 0 

hypotenuse 


perpendicular side opposite to angle0 


AB 

AC 

BC 

AB 

BC 
= AC 


Qearly sin 6 and cosec 0 are reciprocals to each other. Similarly cos 0 
nd set flare reciprocals to each other while tan 0 and cot 0 are reciprocals 
beach other. 

• * sin 0-cosec 0 = 1 
sec ft-cos 0=1 
tan 0-cot 0 = 1 

Since p 2 + fr 2 = h 2 i.e. (perpendicularf + (basef = (hypoten use/, therefore 
Man ® n d the other trigonometric ratio when any one of them is known. 
Following relations among natural number will help in solving the 
enis on trigonometric ratio angle. 
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.I 1 i 4* - 
5 1 ♦ 12 * » I3 a , 

H J + I5 a - \ 7 \ 

20 * + 21* - 2V 3 

MiMmnn ot *ln H. O** ** 

In trigonometric rnllo (sin fl ) 2 is writ tun ns sin 2 n / 

V * \*h. * ICO 


f* J 4 H* - 10* 

10 3 • 24* ~ 2ri* 
i6 a ♦ nti a 14a 
^4 40 2 «4|a olc 


* ^ Is 




ow 1 (I, (tan 0 }' is written ns tan^l etc. 

.V Value ol vnmr sinvitii .ingle t»l Iri^tnnmeiHr.ii o . 

11 Wrftjfifj fl 

We must learn the following table to solve *k„ ,h 'ti fjf 

Ie QUpti: 

trigonometrical (tj-ratio angle 0°, 30°, 45°, 60°, 9 (p ,0t1 * b 4 


V 


0 

sin (1 
cits 0 

tan (J 
cot 0 

sect) 
msec 0 


0 ° 

0 

1 

0 

undefine 

1 

undefine 


30° 

1 

2 

M 

t 

1 

73 

1/3 

2_ 

43 

2 


45° 

n 

42 

1 

1 

72 

72 


60° 

73 

T 

1 

VS 

73 




\ 

1 

0 

0 

Uf Weft te 

1 


3J 


Tncks to learn the table are as follows ; 

3J Values of sin 0 are respectively ^ ^2 [3 

3.2 Value Of Cos 0 a ro i„ teverse ^ t<j ^ 

rh ' JS ValUCS ° f cos 0 are respectively M M JI K ffi 
Divide sin eby cos< , loget(hevaiuesof , ano 4-U- I 

-v;:;:r: b ;:;:ir ,heva,uesofcotB - 

8 are respective, £ TS T" 7 * ^ Vi " U “ < ' 

3.6 Values of co a ’*' ^ ^ “ undeteA 

^ Wh,Je vaJ ues of V functions^ 0 **“ ° and ^ 0 are increasing in (Tie 

m Cr to 9tT, I e '' Cos Q. cot 0 and cosec 9 are decreasing 
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MV 


■ riRii 


lnU int Value „|,. r 

\i* y% lt t IVlIHliiHlH whm 111 Ik 1 * y I 

V < "' - ' rf *^ ‘ hmf,,T0 ««*««» 

,. V " lU * ° f e ” h *•>'" « and „„ 0 , 

,: v "' u,! " ( ««* of <Un it nnil „ n „, ‘ 

., Maximum value of tan i) and cot » 

‘ . , H arv *ioi defillLHi 

j l Minimum value of ion 0 and cot 0 arv Q 

4, Maximum value of sec 0 and cos^ n 

, wsec 0 a m undefined 

t b Minimum value of each of sec n ana 

x 11 and cosec 0 is 1. 

. *«e important tricks (or Maximum and m 

; I Maximum and Minimum value nf v ' lk «vs : 

and - JPTP, where 0 be any^gle^ 0 ^ rcSpeCtiVC,y 

5 ' If 0 > b then maximum and min' 

respectively a and f>. If a < u t i. imu m value of acos^B + bshrB are 

^ are resf j V H~: un ' “* minimum —* 

[i.e., which ever is greater betwi*™ *, , . , 

„ * , 6 WCen 11 and & is the greater value and 

smaller one is the least value], b d 

53 Minimum value of We * W« is 2m where « and h aTC positivc 
quantities, - 

5 15 Minimum value ofasec^fl +bcos J 0is2^fl& where a and bare positive 
quantities. 

5.5 Minimum and Maximum value of acosec^O + fjj»m 2 0 is 2-lab where 
a and b are positive quantities. 

5.6 If m and n are positive integers then (stn(J) n -s. sinO ^ 1 an d 
(cosfl) m £ cost) i 1 

[Explanation : v 0 £ sin* Os 1 i-e.» sin' G is a proper fraction, value ol 
(sin^O) decreases as its power increases, e.g, when 0 — 30*’ 

sin 0 = (sin f)) 2 = (sin 0) 3 = |. 





Clearly sin 3 0 < sin 2 1) < sin 0 1 

5.7 V prom above mentioned point « can say that (sin’ll)- * si,A, 
and (cos 2 !))"' * 
addins, **0+ 
















,„(«* ..""I*".■"’'■'">•> „ ,.„ ( 

l*undWmlth*V 

|flU'U|)pO«ttP In Jfljlef} 

hypolcnuw* ^ 

side fillmg with angle (<#r (J) 
anting 1 *' tl1 In imtctiunc 


Mil M 


M 

I * 

[%'* 


A 

9 


fu 

At ft* 


V 




, p^| - b)1 

Similarly, we can pnwe th.it 

A gE^3' liin m - fi > «*«, Cot ^ 

«c <w - 0) - coiete, co^^Nn 

j tl p. m -motTti Inequalities' 

u 01 M - Off" then 

Value ofsin ft increase as H increase. 

Value of tank increase as tl increase 
Value of setfl increase as ft increase. 

Thus, StnO, tantl and sect! follow the same sign * >f ineqi^ . 
sinflj > sink, tl, ^>0, 

tank, > tank, 0 , > ft_ 

11 1 > ^3 


sedt, > seefl. 


Value of cosft decreases as 0 increases, 

Value of cottl decreases as ft increases. 

Value of cosec ft decreases as ft increases. 

Thus cos*), colft and cosecfl follow the opposite sign of inequ^i h . 


cost), > cost), 
cotft, > cotft. 


“,< 8 , 

H,< 0 2 


cosectt, > cosed), => ft, < 0 2 


Sign of inequality reverse in V function U\, in cosft, cotflend wks 

~ ■ ■ '■ Solved hanipIrH 

l Write all tlu* six t-ratios value in the given figure; 

A 
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Ratio of Specific Angle# 

A/ lPC is, a rlg hl angle triangle with tA « 9 n», 


321 


/ tl «r* nd AB 



^0 P F* sitel0 '’ 

patent to0to AB, whitish. 

\Ljtc to right angle is BC, which is hypotenuse fc. 

p 12 cosec ft *r A- -13. 

sn8 = fi"i3 “““""p-n 


„ k,£ 

cos 9 " h 13 

P = J£ 

uoS J (? 5 


“•-H 

cot8= F = n 


g then calculate the remaining trigonometric ratio 
s if 

Given, cot & = is = p 
t Standp = 15if 

Pythagoras Theorem, h 2 = p 2 + l> 2 = (15 A:) 2 + (8 kf 

A , 1 *=225t 2 + 64fc 2 = 2l39* 2 
<n h *= ^289? =17 fc 


jjjn: 

& 



a P 15* 15 

Iknce, 5in 0 - ^ “ 17* “ “1? 


cose-8. 

17* ” 17 


tan8= t- 


&” at s 


sec 0 _ 


it m 17 
b~ 81 ~T 


. h m_iz 

eMece= P = l5it“15 


'I 


ji sin 0+^ cos ft 

lftan6= j then find the value of fl ( .^o+^sIFh 

hi perpendicular » qk and base — pk then __ 

hypotenuse - J(perpendicular) 2 + (base) 2 = * = ^T T P * 

<F* _ 

V V* 

P* 


. perpendicular <?* , __ r JL 
Sm " hypotenuse - fa 2 + pH ^j 2 +P‘ 


003 o = t— hft§£ - 

hypotenuse 
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psin0 mcmO 

Ifence, given P u»s0 1 V ‘-in 1 1 

V i T 2 h t f 
H * V 


'iA? 



CTH 



x 2 + 25 


M + <?P 2 P f / 

?+<r p 2+ r 

in APQK with ^Q at right angle, given that PR + Q* , 2s 
and PQ - 5 cm. Find the value of : 

(0 sin P. cos P and tan R 
(ji) sec K — cot P. 

Solution : Given, LQ *= 

PQ = 5 cm, PR + QR = ^ cni 
Let QR = x cm then PR = (25 — x) cm 
From Pythagoras theorem, RP~ - ^Q 2 + QP 2 

or, + or, 625 - 50* + ar 2 

— Aftfl 

or, -50*-25 - 625 = -600 or, * = _ 50 = 1 2 

RQ = 12 on and RP = (25 - 12) cm = 13 cm 

side opposit e to -- P RQ 12 

*'* siri P hypotenuse RP 1 3 

side adjacent to - '.P PQ =, 

cos P = hypotenuse “ KP ~ ! 3 

side oppo site to - P RQ j 2 
^ ” side associated with .cP PQ 5* 

D _ side associated with P PQ _ _5 
co * ~ side opposite to RQ 12 

hypotenuse RR 13 

sec ” side associates! to ^ R ‘ RQ ” 12 

sec R-col P*= = ^ = 3 

5. ABC is an isosceles triangle with AB = AC, — 13 cm and BC — 20 ctn. if 
L A BC = f l then find the value of sin 6 , cos 0, tan 0 , cot 0 , sec 0 and cosw* 

* : ■ In AABC given that, AB = AC - 13, BC = 20 and LABD = ^ 

the figure) 

Draw AD ±r BC. 
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THgotiometric Hallo of Spcdtlf Angle* 


10 cm 


II 


^-" IDC - W ‘ 

JP»PC’ 

" \m ^BC 

^ ' PV U.» 8 oC,s * heon!m in * ABD - 

<P* A p^ 80 s - AB 1 

04 . n ’- ia 3 -!^ 169-100 ” 69 

: trn 

****?-ft «** 



20 


BD 10 

>IB~ 13 


AP,_ V%9 

tan 8*= BD ” 10 
sec0^ BD ~ 10 


cot 0 = 


cosec D — 


BD 

AB 


10 

469 


13 


fQRSisa 


AD~M 

rhombus whose diagonals are PR = 6 cm and QS =» 8 cm. If 


Ft T ihe point of intersection of diagonals and APQO « 0 then find the 

due ofsinfttan0andsec6. 

Hip know that diagonals of a rhombus intersect at right angle, 
bltiion * ,re 

HaK e in iPOQ (see the figure) 

IPOQ = 90", OQ = = 4 cm and OP = ^ = 3 cm 


Using Pythagor as Theorem , 

PQ = i/oFTotf = j /5^+4^ = 5 


In triangle POQ, 


sirt 0 = 


QP_ 3 
PQ'5 


tan G = 


sec 0 = 


OP 3 
OQ-4 

Fg_5 
OQ- 4 


lf«cB = x+ then prove that 
sec 0 + tan 0 - 2x or ^ 

^lion tGiven, sec 0 = x + ^ “ £ 

13 (4a 2 + l)fc and b - (4x)k 
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tr*'***? rJJ* 

^ u + tan S ■ b + ^ 

= ~^~~~4xfr 


( tt = jt i-4£ ! ii)i = A = ^L 

.‘. 54?*; B + U n 0 


4rJt ** 11 

.It or A; I-'''' 


8 Find the value of following expressions : 

(i) sec^tr c<w ? 45 B - cose<r 30 c 

1 an 4 ? J cot 2 Aff > +tan 2 30 p co t 45 " 

M &3CP+tt»6Q° 

.. (i) From thet-ratio table, 

sec Mi i cos 45° - ^ cosec 30° ^ 2 


■'■ coe*45 a -coserStF = 2*( ^ )l -2* = |-4 =-2 

(ii) We know that 

t3n-15- ; l.ctMfitr, ^tan-30**- -i, cot 45° = l, si n 30° - i 


and «w fiO l; = | 
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the acute angle 6 if 4sin 2 8 - 3. 
" .Given that 4sin 2 8 = 3 
ot sm'fl - 4 


.*< 6 = 60° 


fjjvJ Ihe DWimum value of 

^ pfl : v = sin 0 and maximum value of sin 0 is 1. 

. Maximum value of is I. 

I ■ 

. pjeve that minimum value of <rtan 2 8 + bcaPo is 2 4aS where a and h are 
positive quantities. Find the minimum value of lfitan^fl + gcot^l. 

- Bt jon :atan 2 0 + ftcot^e - (4a tan0- 4b cote) 2 42 4a 4b Ian 0 cote 

= (4a tenQ-4b cotfl) 2 + l4ab (v tanfreotfl 1) 

But (4a tan0"VF cot0) 2 is either 0 or greater than zero. 

- atan^G 4 fjeot^O £ 0 4 2 /iF 
qi, + ijcotrti £ 2<(ab 

Since value of rttan 2 ^ 4 ijeot 2 ^ is greater than or equal to 24ab t its 
minimum value is 2-lab » 

|A special comment : Do not write the given expression as 
W?lanO+jFcot0) 2 -2/jiF tan6cot0. 

In this situation minimum value of, 4a tan04^F eotflcannot he zero. 
Second par! : Minimum value of I6tan*fl 4 ^cot^B 

= 2/16x9 = 2/144 = 2 x 12 = 24 

•' Find the difference between square of greatest and least value of 


IScosfl - SsinO 4 5. 


^ution : We know that maximum and minimum value of ncosO + hsinD 


respectively <fa* 4 fj 2 and - </fl 2 4b 2 . 
Here, a = 15 , b = 8 
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Wl5 a +8**17 
Hence, maximum value = 17 + 5 - ?g 
and minimum value = - 17 + 5 = - 12 
Difference between maximum and mmi mil4n 
- {22? - (- \T? = 22 * - 1 ? = (22 4 - 12 ) (23 _ 

13- If tan30 = cot (75* - 20) then find the value of s‘ ^ 
Solution tan30 - cot (75° - 20) = tan (9Q° - ( 75 * _ 
or, 30 = 15* + 20 or, 0 = 15® 

/. sin46 = sinfiO" *= 

I L Choose the correct statements among following ■ 

(a) cos40‘ > cos7<r 0>) sin35* > sin65 , ( 

(c) tan4T < tan46‘ <d) cot40- < cot39u 

(e) sec 20 t ‘> secW (f) cosec 20 -< 

Solution : W hen 0 < fI - 90', 



* 10 . 


■H 


cosec3cr 



la) Value of cos8 decreases as 8 increases, hence 
W < 7XT cos 4 tr > cnsTO" . The statement is true 

(b) As 0 increases, value of stnfl also increase, hence 65 * 

=* sin65" 1 > sm35'’. Hence, the statement is false 

(c) As 6 increases value of tan© increases, h CRC e 45 - < ^ 

* fan45* < tan46’\ Hence, given statement is true 

(d) As 0 mcrea ^' va,ue of cote decreases, hence 40' > 3 *> 

^ col4ir< Cof39D - Hence, the statement is true 

(e) As 0 increases, value of seefl increases hence 2tT < 4 & 
=>8cc2,r < &ec4ff> - Hence, the statement is false. 

As h increases value of cosec6 decreases. Hence 2W“<» 
- cosec2tr > cosec30' Hence, given statement is fake. 


(f) 


Exercise-lOA 


If tour- ^. 0 <*< 90 “thenwhatia(he valueof 51n , co5x , 


M I 


(b) * 


(C) 


Which of the following is true ? 
(a) ianr > 1; 450 < x < 90° 


.12 

25 


M) 


(b) sint > i;0 & <.t<30 o 

(c) cosx> <x<90‘’ 

id) For some value of x m 30° < 1 < 45*, sinx = cos* 


Scanned by CamScanner 


a 












Trigonometric Ratio of Specific Angles 327 

„, <nl (A>:« nl " <cosl ° 
id*' |H | ; sin0 < cos0 When 0" < 0 < 90“ (hen 

A and R arc correct end R is the correct explanation of A. 

goth A and R are COr,CCt bU ' R iS n °‘ “ correcl explanation of A. 

& . j} correct R is incorrect. 

< d ^ is incorrect, R is correct. 

if U *eo what is the value of ? 

W Wk < d ) 


{*) 


• jj^r « cosy where x and y are acute angle then what is the relation 

[atweenxandy? 


^ (b)x + y = ^ 


(c) X + y=* ( d ) * + y=S 


in a right angled triangle base BC = 15 cm and sinS -- then w hat is 
^ length of hypotenuse AB ? 

25 cm (b) 20 cm (c) 5 cm (d) 4 cm 

Ifsind^ dien value of tan() is 

if rfi + rt 


2 . „2 

. * iff +J L- 

,a) xf-n 1 


(b) 


2nm 

m 2 + » 2 


<c) 


2 2 
m - » 

Tmn 


(d) 


m 


n 


2 mn 


If sin (x-y) = \ and cos (* + !/) = l ^ eri value of x is 


't 


E 


f L 


(a) 15“ (b) 30° (c) 45° 

If l + tanfi = >12, then value of cotfl - 1 is 


W 


a 


(b) n 


<C) 2 


(d) 60° 


(d) \ 


If sin {x + 54“) - cosx, where 0 < .v, x + 54“ < 90“ then what is the value 
ofx? 

fa) 54“ (b) 36° <c) 27“ Cd) 18“ 

If xcos60 d + ycos 0° - 3 and 4xsin 30“ - ycot 45“ = 2, then what is the 
value of x ? 

(a) -1 (b) 0 (c) 1 (<*) 2 

If cost + cos 3 x = 1 then what is the value of sin*x + sin x ? 

(a) 0 (b) 1 (c) 2 (d) 4 

If x + y ^ 90° and sinx : siny = V3:1 then x : y equals, 

to 1:1 (b) 1:2 <c) 2:1 < d ) 3:2 

IfOsxs ^ then which one of the following is always true ■ 

to s*n 2 x< i and cos^r > ^ 


1 7 1 
(b) sin 2 x > j and cos x < ^ 
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«««»•« ssciI WwrM 
(c) sin.v< 2 *tld cxw 2 s* < I 
M) Ai leant one of Nil*, COB 2 * iH hw I|, 0n , 

**■ l( r - ««"*» + «<t 2 * then which one l» lru - ’ 

<W P>■ 2 ( C ) ,, <2 

'*■ of _ 7j _ ln 8] . «> ^ 

(«) -1 (b) o tc) , cos> ' ** 

17, If 0 < * < 45® and 45° <y < 90®, (hen which of ii* (d) 2 
(a) shur = siny <b) ainx < sin y (c) sin* > *i!/ OlJ0Wi ^ k. 
What is the value of sin 3 60° cot30° - 2 sec 2 4 *° n V fd > sj hy V 

- » Z 3COs ^tan 45 ;S 


IS 



* (a) 

19. If tan0 = q, then what is the value of ^S^Zl^secfl 




6>, 


(a) 

UJ p + g 


2 2 

<b> 

? +r 


(C) 

<r + p 2 


20. Value of coscc^ 2 + stn 2 0 is always 

(a) loss than zero (b) no „ 

(<=> «»> (d) 1 

2xy 

21. If cotfl - p—*, then which one is equal to cost) ? 


(d) 1 


(a) 


* z -y 2 

x 2 +y 2 


(b) ^ 

W **-y 2 


(e) 


2ry 

^7 


<d) 


2ly 


22. For what value of 0 (sin8 + cosecti) = 2.5. where 0 < 0 * 9^ ? 

(a) 30° (h) 45° ( C ) 60° (d) w * 

23. If 0 < fl < $ < 90°, then which one of the following is true ? 

(a) (sin0 + cosfl) 2 > 2 (b) ( sin 2 0 + cos 2 *)*2 

(c) (sm 2 ^ + cos 2 $)<:2 (d) (sin 2 0+cos^)>2 


Pt? 


2 / 

24, If tanO = ^ then sinG + cosG equals 


(a) / !~ 1 
faJ / 2 + l 


(b) 


■2/~l 


r+l 


wfc? 


M) 'f¥ 

1 +t 


w ■ * i *11 * T * 

■ IfOs 0< ^ and p — sec*0 then which one of the following is t™e ? 

(b) p-1 


25* » u ^ u ^ £ 

(a) ^ < 1 (b) p - l (c) p > 1 (d) f» 2 1 

26, In a AABC, £ABC = 90“ LACB - 30°, AB - 5 cm. What is die length l ' f 


AC? 

(aj 10 cm 


(b) 5 cm (c) 5V? cm (d) CTt ’ 
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-fttyunometric Ratio of Specific Angles 
fl an*! cosC + ^ sinU => 2, then what is the value of fl ? 

o» f « i (d> f 

; i' 3 ^ i S „ right angled triangle with right angled at C. U length 
arf**' «osite to an S lc & C are respectively u, u and w then 

’feSS* 

^ (b) 1 (c) u + B (d) ^ 

rieht angled triangle with right angle at A. If tanB = -4, and 

tPL 15 a ■_ t u e form of a hypotenuse for real k ? 
wichone 13 

’* (b) 2Jt (c) 51c (d) 9*r 

C* 3 * . 

aa*te angle and sina = then tana is equal to which of 

If® 15 . „ ? 

(oiling ■ 

«4 M 

T * (d) Vx 2 + 1 

Id ** 

l/eisin first quadrant and cos0 a ^ then which one of the following is 


I *) l*+v 


tnie? 


d) esf 


(b) Oaf 


(c) e^f (d)0i| 

iVhat is the value of cosl n cos2° cos3° ... cos90" ? 

W 1 <b) 0 (cM W> 2 

|/A* | and B = then among the following which is/are true ? 
L sin/\ + sinfl = cos/\ + cosB 
IL lanA + tanB - eot/A + cotB 

Use the alternative given below to get the correct answer 

(*) only I (b) only II 

It) both I and n (d) Neither I nor 11 

' Wsinl7” =: | then value of sect7° — sin73” is 


W 


k) 


<L 

T. a 




(b) 




(d) o 


5? idcr lh e Earth as a sphere of radius R, radius of circle at latitude 

h >* q»4ff (b) R sin 80" {c)Kstn40* (d ) Rtan4Xf 

Scanned by CamScanner 













33 


If SsSo-iW 



lind ,].<«< 90" then what is the v,| Uc ^ 


(c) 75 


w) f 







M i (W TS 

37. Choose the corrL ^| ) ^ til,Cn (b) sin40“ > sinSO" 

« * in4a ° >S *l (d) Both (a) and (c) a re 

M . 2JSS - base and hypotenuse of f - 5E 

Tand '^2 and flJ. 3 ««» S ' 4 and M 
e o 6,. 0.are respectively angle included between them. Wh st . 

increasing order of these values. 

!, sin 8 , 2. tan 8 j 3 - cos6 3 4 - secO^ 

Choose the correct code among following : 

(aM-1-2-3 (b) 1-4-3-2 (c) 3-1-2-4 (d) 3-l- 4 _ 2 

39 . Consider the following statements about the expression 
sin^B + 2sin 2 tJ + 3sin0 

1 For any maximum value of this expression is 6 . 

2 por any OGi?, value of this expression cannot be zero. 

Among above statement which is/are true ? 

(a) only 1 < b > OT ^Y 2 

(c) Both 1 and 2 (d) Neither 1 nor 2 

40. Consider right angled AABC with /LB = 90". If LACB - 60°, then 
AB : BC: CA equals 

(a) 75:1:2 (b) 1:73:2 (c) 1:1:72 (d) 71:1:75 

41. In A ABC, LABC = 60° and AD is perpendicular from A to BC. if AB -1 
and AC = ~2 the CD is equal to which of the following ? 

(a) § <b) jf* (c) 

42. If 0 ^ Os 90 D then for any value of B which one is correct ? 

(a) sin 0 = 72 (b) sin 0 + cosO * 2 

(c) sinfl + cost) = 0 (d) sin 0 — co $0 = 1 

43. If & is acute then value of sin 0 + cosO will be 
fa) less than 1 
(c) more than 1 


(d) # 


I 


(b) equal to 2 

(d) more than one and less than - 

[SSC Ticr-l^ 


44. If sinS + coseef) = 2 then value of sin 4 0 + cos 4 0 ? 

2 Cb) 2 2 ( C ) 2 3 


(d) 1 
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r 

l> the* wh»t is the v.\iu« or ? 8 |nu -3 cm h 

,.^ v 4 » i "'i--vas? 

r <w 2 w j 

<*'' ,0,1" and Slav 4- ,'3 owv . lh (d) 4 

M«* <c) htc hl ‘ Vnll,t ' "1 a ? 

^ * M Jilted A ABC if l 8 - ac m ? m 

, «-*-» - co^C 7 ' ^ -id AS 

(c) 


331 


* *** 
r t 


<w | 


^ ihcn what 


(d) i 


J7 

I ^ ^ vw ^ 4 ~ 

juKO^nl IA, : If tanO + Co ,6 = 2 . a, cn for aU 

* n^in < R > : Fot 111 " e N > tan0 + coto - tan"H + 'jJ?" + co ‘"° - 2 

, 80 * A and R arc correct and R is the co °*® 

*, Bo* A and R are correct but R is not a correct P " ahon o( *■ 
j 4 is correct, R is incorrect, * explanation of 

^ .4 is incorrect, R is correct, 

, ,\’hati 5 * e valueofexpressioncos 2 5 + 4cos Zn n 

*8 Cb)70 (c ),6 “ C3 + 5lan ? + Si " 3 ^ 

w w 16 (d) is 

C = V and 0 is acute then v a l ue o( ^ fe 

W p Cb) 1 W W (d) {p^T? 

* “ 4 7b) f " 2 la " ^ *“ Whal is *» value of * 7 

W - (b) 3 w V5-1 (d) 4$ +1 

£ If Itart- ia - 5 where 0 * 8 * «r and i is an integer then number of 
possible value of k is 

^ ^ ^ ^ ^ (d) more than 2 

•3. Statement fA) : tan 50° > 1. 

Reason (R> : For 0° < 0 < 90°, tan0 > 1 

(al Both A and R are correct and R is the correct explanation of A. 

(b) Both A and R are correct but R is not a correct explanation of A. 

(c) A is correct, R is incorrect, 

(d) A is incorrect, R is correct, 

> 1 . Which one of the following is true ? 

(a) sin 35° > cos 55° (b) cos 61° > ^ 

(c) sin 32° > ^ (d) tan 44° > 1 


What is the value of x in the expression 

233 ^30° sec 2 45° = 2 6Q , _ , a n 2 30” 7 

Bcos 2 ^® tin^o® 

2 


Bcos 2 45 fl sin 2 60 fl 
U) x- i (b) x 


(c) x~\ 


td) x 


l 


Scanned by CamScanner 





xa 


l.uo«r,SSCMI 8 lv.rM» 1 ( wmn[|oi 

If Hitm »■ con[\ - 2(0" * fl < « * «wrx then «| n f 2fl * J\ 
(a) sin 2 (10 cobJ ( c ) h1 

$?. Valin? of L'olHI‘' col2(r-colwr-cot7tf , . 4( )lH(r- i H 




00 1 


(b) -1 




(C) 45 


58. If land = 1 then what is the value of -— ^ 

sin 6-2^077^- ? 
(a) 2 (b) 2^ ( c ) 3 

5*». What of the value of tan J tan y| tan | tan & ? 


<d) i 


(a) 0 (b) 1 ( c ) 45 

60* If tan 15^ = 2-45 then value of tanlS° cot75° + tan75’ 


(d, A 


(a) 14 


fb) 12 


(c) 10 





Answer-10A 

£ 


' 1. (c) 

2. (a) 

3- (c) 

4. (e) 

5. (c) 

6. (a) 

7. 

9. (b) 

10. (d) 

11. (d) 

12. (b) 

13. (c) 

14. (d> 

15. 

17. (b) 

18. (b) 

19. (c) 

20. (b) 

21. (c) 

22. (a) 

23. 

25. (d) 

26. fa) 

27. (a) 

28. (d) 

29. <fc>) 

30. (a) 

31. 

33. (c) 

34. (c) 

35, (a) 

36. (b) 

37. (a) 

38. (c) 

39. 

41. (b) 

42. (d) 

43. (d) 

44. (d) 

45. (c) 

46. (d) 

47. 

49. (c) 

50. (b) 

51. (d) 

52. (c) 

53. (c) 

54. (c) 

55. 

57. (d) 

58. (a) 

59. (b> 

60. (a) 









“ * 1 


r - 



Explanation 

.3“- 


1. (c) *. 

* tarur 

= 4" b 




■ ■ - - T1 

■ 

* 

Ji 

r4 

A 

+ 

11 

-V?+4 2 

= 5 



1 

■ 

‘. sin* 

w -r 

b 3 4 
h = 5 5 = 

12 

25 




c °tl5" j s 

(d) s 


8 - (c) 
l6 (b) 
24 (dj 

32 (b) 

40 (a) 
48 ' (a) 
56- (b) 


2- U> tan45 Q ■= 1 and tanft > 1, When 45 n < 0 < 9ff\ 
3 * Ic) A is true R is false. 

4. (cl Given, 

cosA "4-^ 

••• p- = Vl3 2 -5 I 


12 5 

m A=^AJnzji 
2 anA ~^ir 

** 5" 


144-65 



395 


13x12x2*^? 57U 


ambeanner 





















i 0 Given, sin (x — y) — ^ and + = X 

- *-y = 30°and* + y = 6frsolvi 
*=45° and y = 15° 


: ft) Given, 1 + tan0 = 42 
CoH) 


tanO - 42 

- 1-1 1 _ V2 +1 

1_ 42-i~ l =^i- -1-=V2 


1 H) Given, sin {x + 54°) - cos* = sin (90 °- x ) 
=> x + 54° = 90° - x 
=> 2x- 36° ^ * = 18* 

1 Id) Given, *cos60° ■+■ ycosO* = 3 

* | + y=3 

^ * + 2y = 6 ...(«) 

anc ^ 4* sinSO* - ycot45° = 2 

=* 4xxl-y.i^2 

=> 2*-y = 2 ... GO 

^ving equation (i) & (ii), x = y = 2 

^ lb) Given, coax + cos 1 * = 1 
** c osx = l _ cos 2 * = sin 2 * 

Squaring both sides, 

cos 2 * 4= sin 4 * =* 1 - sin 2 * - sin A x 
** * 85 sin 2 x + sin 4 * 
k. . 
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1H 


mm , 


I 

I , njfU Mliv '1 l \ \ '-ill 


Ml 


Nfn .!(/< 


,t; 1 / ? I 


f '*>u 






.% #:y-h0:30 

N i«-i' Port) -■ * * 5> 

«*A and (iiirx lit* be! ween \1 and I j 0 ( ^ 

t , <m p \m*\ + <oi 2 x (tam - coU)*’ + 2t.m,r i-ntf 
■ (tan* ** cotx)^ + 2a0 + 2«2 

-^-7 „ 

i i h> We know that value of suit, 0 increases as u incit as|l . 
A siny^sinar 

IK t hi sin 3 60" cot 30 u -2sec*' 45* + 3cos 60° tan 45* - tan' ui 

* (f j (vD-2(V2) 3 + 3(4)(1)-(v3}2 

9 i.3 -i . 35 

= #T 4 + 2 ~ 3_ “ S 

V 

t 1 *, <-.< Given. tanfl= ^ 


serii 


£2_- (F 3 


and eosectf 




psecQ-q cosec 0 
psec8 + iJCGsec0 




M+S 1 

P 1 r ) 



P 4 
= L_E = ^ll£ 



L_E " 

o 

q + p 




in <b) coww J fl-2 + Hm ^| _ («n*l — cosecfij* 
Hence il is always non negative. 

2xy 


<<t Given, 


com 


* f -.V J " f 


In MBC, 

■ H * ~{X' ff + Vxyf 





































2 j- in 2 o - SsinO + 2 = 0 
2 s»ti 2 0 - 4sinO - sinO + 2^0 
^ 2 sin 6 (sinO - 2} - 1 (sinO - 2) = o 
^ ( 2 sin 0 -1) Csinfl - 2) = 0 

„ sin 0 = 2 (v sinO * 2) 

d fl = 30° 

j c j When 0 < 0 < ^ < 90° 

0 < sin 2 0, cos 2 8 < 1 

sin 2 6 + cos 2 ^ < 2 


;4 (d) tanfl - 


1 -f 2 b 


h ■ <lp 2 + fr = 
Hence, sin0 + cos0 



-1 + f 2 


5. (d) 


We know that when 0 e 
Pit 


a 5 


, value of sec 2 8 im™-., * 

J aec*o, increases from 1 to 


**' (^1 !r\ ABAC, cos60° = 

i_ 5 AC 

2'AC = 10 cm 


Scannecffiy 


lven ' cos0 + */3 sin0 — 2 
2 c °s0 + ^ sin6 _ | 

Sm30 ° c °sB + cos3CP sinO 
Sln ^ 30 ° + 0) = sin90° 

** ^° + 0 = 90 e 

0 = 60° c= B 

H, tH1 3 

’ ^Mec, w= | = i 
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Itfl**** 11 ^ 

M*"*-"'* " 

A 

(|l> Utv^iv * «* 

,W1,V Hf o - BC*-*# ~ *“* 

m tJ> f X^ nfTvtha ^ rijs tbe0rem ,n A ' /L 

^ 4p 2 ^* +1 

4* -*■ ^ 

thJl JS e in-— «** of ^ d ™* 

„ (J > Wekno^thatas 

2 




costi - v 


li - 


^ L-tisfl - <** 3 

„ mt .. ° 

3 ' ,. wr* „<3OB*r= 0 

«*rCOST coej ..» 

aid »ii-i'* nd *'^ 

I sin/i + = s ' n 6 H S * n ^ 

] V3 1 ±P 

=i + T = 2 


, n <3 1 I + -3 

^c^ + eosfi^cosf+cos, - i - 2 


^ ' rw *"3 *~ 2 

sin/t + sinB - cti&A + 


(I tarvt ^ lanfl (an f* + tan 
] 


I , p& 3 + 1 _ 4 

*1S+ ,3 = Ji J% 

1 3+1 4 

and coiA + cnlfl - cot J + cut 3 <3 + 73 ^ j 

tand f tan# cuM + cotH 


m 


Alternate method, A + ft - ^ + -^ - 


Scanne 



.... (i* 

1 ( f _ ^ I + s ’ n | f - A | =» ct mR + eos<4 = ct*sA + t ‘ lt5 * 1 


ambcanner 














r 


I* 




ilc*& 


metric Ratio of Sped fir Ariglt 

+ U mf»»l°n(g-w) + 

m COtB + COlA ** COM + Colff 
^olh statements arc true. 


perpendicular 


K> 


5 inl^ = J 55 hypotenuse toasc ^ <7_ 

hy potenuse _ fr 
« ccir " base ~ 

*ar -^f 90 *- ir > - cos17, - hyp ^s* - 


* 


and 


^ ■ — b P-g* tf-b 2 + J a 2 

H enc*,** ir ' sin73 b blp-? ~bW^ 

(J , See die figure, 


In A QAB, 

co5 J HF = iy& 

* cos4(T = £ 

. r -/? cos 40" 

■P * 

rns ecti + sin Q 5 l + sin 2 0 5 

* lW v cosec0"5inft 3 l-sm z 0~3 


3+3rtii I &--5-5sin a B 


&sm% = 2 


7n - 1 


sin^O = 


sinO = 


1 


0 = 30“ 


/, tanfi = tan30* = 


73 


.117 



P. hi In first quadrant, val ue of sLnO increases as t> increases and value of 
cosfl decreases as tl increases. Thus 40" > 20^ =» sin 4(1'’ > sin 2fF. 

* It) V sinO, = « 0.894 

1anD 2 = | = 1.5 


cos0 3 = |=0.6 


ttidseef) 


ffl 


- 1.6 


* 4 

Correct order is 3 — 1 — 2 — 4. 
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330 =»="- «igher 

3 «. (a) Wo know (ho maximum value of Hint) « i 

Maximum value of sln’fl + 2mn 2 U + 3 ft | n0 ^ ? 
at8 = O',slntl = 0 .-. b1 „3 0 + 3. 6 

Hence only statement (1) is correct. * 3 ‘ Sln n * i 

40 . (,iy v ZC = 60° and ZB = 90° 

LA = 180 s - (90° + 60°) 

= 180° - 150° = 30° 

sinC ®= sin60° = ^ 

and sin^ = sin30° = ^ 




41 , (bl In &ABD, 
BD 
AB 


cos 60° 


1 BD 


BD - ^ 


In AABD, _ 

ad - (aiF-bd 1 


Lz £„v|* 

Now, tn AADC, 

CD = lAC 2 - AD 2 



J 9? 3j? 
= 14^4 


«f -4 


42. (d) (a) sin6 = V2 is not possible as sinfl £ 1 

(b) Maximum value of sinO is 1 and Maximum value of cosOisalso 
1 but both cannot be attained simultaneously. Hence sinS+eosft 
= 2 is not possible. 

(c) sinB + cost) - 0 

~ sine - cose ~ tan0 = - 1. but when 0 D <e<90° tanfi is posi¬ 
tive, So, option (c) is incorrect. 

(d) sinfl - cosG = 1 is true when 0 = 90°. 

Hence option (d) is correct. 

43, (d) Since maximum value of each of sinfi and cosfJ is 1, bul they cannot 
be 1 simultaneously. 

Hence sin0 + eos8 * 2. Again when 0 * 45". 

sinfl + cos6 = cos45 p + cos45° — -]= + -j= = </2, which indicates that 
^ (d) is correct, ^ ^ 

S^CamScanner 
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Ji 


R*Ho of Hpwdllr An>ih«i 


Jrt J) + coultO 2 

L. 2 

^ slnfl + Kin 0 

* sin*iH ^ nin^r + «irt%r 1 * ft I 

’* * 13 (t 

. X Vis 7 "-* 3 13 

“ ' 4 /_3l> 

2 sin li** 3ms ft " h h 
nwjuifcd expression , KiM1 f . h 

w Ji It 

2;i-3J> 2 x12 3* S . 

4// - % 4 x !2 - *** S * 


:in^ 


.||V rtnir •*•#«»> I 

, V3 1 

„ ^sinx-i 2 Cl>hjr 2 

^ shit sin 30* n crm cof 30" J 
« £fls(Jk -30“) - ct^AO" 

„ * - 30“ ** 60” - * 90* 

u. Ui Y ^c 3 - * sc 8 

... pjsy=<jic ■< 2) 7 4 utcf 

=> 20 ** 2BC* * 4/IC 4 4 
2flC a + 4/iC - 16 0 

=> 2{BC 2 + 2BC - H) 0 
» (AC + 4) (SC - 2) 0 
» BC= 2 


(v 0C cannot be negative) 

Hence, /Ifl - ifC ^ 2 «=> A8 2 + HC 2 > 2 4 

In MBC, coa 2 A - cos*C - ( 2 % jf “ (2 % J 20 * 1 

A (j ) land + co10 = 2 


1 


tan0+ . f . 
tan 0 

tan J 0 - 2lantl + 1 
(tanO - J ) 2 o 0 =? 


= 0 
tanfi 


1 


■* Inn" 0 + col J, (J = 1 + 1 ■ 2 

(A) and (R) is correct and K i* correct statement of A. 

L, 

by CamScanner 







) II. *f *t 


' 


„ Bfft i *bw)MT ******* * <S ri,, ^wr 

.i*; 

. tllf-s+MM' 


I * 2 2 * 15 If, 


1 1, i liivi’i*. 


iNft 'V,', 


tan** 


p NyfH»k*mtM- 

l^qicndiculflf* lum . hypotenuse? 

bane * '^ 


•Ip 7 <r 


r P**ruj 




t.int* 


J V 
i J 


W-* 


perpendicular 


Now, 


r JP ,tan0 - (Vp ' "f / base 


* 


- ^-" 2 ” V=7 = " 


51 . ,di ^-H^ -275 " 0 

X2 -4-2& 

^ = 4+2^3 =(V3+1) 2 A x=V3+I 

a 12 *~ 5 - 
■ cost* « j3 

V 0 is cosB £ t 

. 0s J2t5 s , 

IJ 

or, Q * I2Jt - 5 < 13 ot 5*l2*=£l8 


5 . 18 
or, |2 4 ** 12 


5 *. 3 

or, pi £ ff *; -j 


Clearly it is true for integral value of k = 0,1 - Hence k has two value. 

We know that as 0 increases from <r to 9tr, value of tank increases. 
tan50" > tan45" = 1 

! sin 32° > sinW ** sin32" > \ 


fill 



ix W*(fI 


«1 ** 1 * 1 . 3.1 




X *= 1 
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TtifUtfH'rm'tric Rnllo of Specific Afi£U«, 


.141 


.. S in ml;eoi|Ul 

sinrt + cosp - 2 is possible only when sina ■= 1 and cosfl» i 
^ a-Wftp-O" 

... sin (^-)-in(T) 

cos® -cosStf"- ^ 


1*0 




,. gpii 0' ,< eot80 t, cot2ff’col7Cr'coi6ff' 

= cotl(r-tanl0 i ^t2Q p 4an20°art60 B 

mlv Js-k 

tanfl = 1 = lan 45° 


. tan (9PM!} cnlii 
tanH-colfl l 


0^45“ 

Ssinfl + Scoafl 


3 sm 45"+ 5 cos 4 5' 


-—■ ~ r i " ‘ — - rit - -Ai-—L> ^ lJ| J “- 1 

sin 0 - 2 cos- 0 + 7 cos 0 sln 3 45* - 2cos 3 45 u + 7 cos 45" 

^(8 + 5) 


8x i +5x ^ 


1 




- 2*1 




t . JI _ 180 !_ 79I!! JL _ iM! 

f J ,b> 8 _ jt' 12 “ 12 “ 15 * 4 = 45 

371 . 3x180" . ,„ 1 ° i* 

tan-g- -- tan —g—* = tan67y = cok22y 

tan|| = tan{5 x 15") == lan75* = cotlS" 

in .jj 

Required value = lan22y lan 15"tan45°cot22^-cotl5 = l 

< LuHHoin n 

m III tan 15" cot 75" + lan 79"-«*15 li 

= tan 15"-cot{9ir - 15") + tan(9U" - I5") cnl 15" 


= tan 2 ! 5" + col 2 ) 5 n 
v tan 15" *2- $ 

•*. col 15" « —3- 


2 + V3 


(U 


2+4 


. ian(W-li} nun 
rtil(W-fl) Uni* 


2 -& (2-V3)(2 + 4) 

*** tan 3 15" + col 2 15" 

= (2 - 4) 3 + (2 + 4)^ a* 2 (4 + 3) * 14 
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tw " w ‘^ 


I wi i ii*r lint 


If Mil U • 

(*> ;5 

yl tw | M> i i/)i then whai 
th) I (p) 

fa the vni 
0 

u *.ii (l 





«) jl *n, 

™ -5 

It Mil 2t* 

1 then what is the value 

1 ofu W ( 75 U 

fv* , 
fl)? 

U) 1 

(W 2 

<c) 

& 

% 

W) h 

In a right angled triangle ABC AB 

- 2.5 cm, cos 

fvv t 

fl V f | u 

Length of side AC in cm is 



■^ c « * 

(a) 5V3 

(b) |V5 

(c) 

4 V5 

(d > ft* 

If cosit = 

then value of fggj| is 


Issc Ju_ 

w 1 

(b) j 

(c) 

5 

7 

(d) \ 

Maximum value of 24 si nit + 7 cos0 is 



(a) 7 

(b) 17 

(c) 

24 

(d) 25 


^ R-MJ,; 

In AABC, LA is right angle and AD is perpendicular to fie if a, 

B( _ 1!! cm [Kpn valnp nf frnfrR + r^f 1 it 


£C ^ 12 cm, then value of (coti> + colC) is 
(a) b (b) 3 (c) 4 


Id) 




V} 


IS 


id) 


- If 5 tanO - 4 then value of (fstnOT^cosj) 

(a) ^ (b) ^ (c) 1 

iSSC Tler*lyn^ 

What is the minimum value of 4cosec\* + 9sin 3 n ? 

<a> 10 (b) 11 (c) 12 (d) 14 

* ($k~ Tvt>t2Qt2i 

In a right angled triangle LB is right angle and AC =2v> cm li 
AB BC = 2 cm then what is the value of (cos 2 A - cos-l) 7 

,a) l <w s to to «) i 

lls " J ' it)r 1 an*lcostA-a) | ,where/land£arepodt3veacuteangleimd 

A '&then A and Barc 

!"! \ = ^ o “ 30 * A = 45", B *= 45° 

t ) 75 , a = 15" (d) None of these ,'Stt Kerf ; ’ 
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2 A. ic) 


i d 


1ft («) 


^HflcAngl 
Answer-Km 

4l (cl 5. (a) 


it's 


6 . (b) 


7, (a) 


343 


8 - (c) 


^ ^rUnation 


<tfl (i*y)-cos(3(4f + v ) = sin (b, 3 / A 

3 fr + y) ^ 3 ^ + y)) 

x 4u - y)» 90* 
x :ti~y) = 45° 

tan <2U + y) = tan 45 s - l 

*oi20 - 2 ^ 20 ™ 30 c ^ 0. — j^o 

«*P3* - 0) = «* (7S°-15«) = cos 60. = 1 

CtsB . 0-5 = ^ ==> B = 60* 

AC 

* AC = AB sinB 

= (25)sin60° =| 

2 2 " 4 

COS0 « £ = J 



B 




5-16=3 

SwifWji »f 

l + cotft , £“.72 

P 

^*caU that ma ximu m and minimum value of a cosfl ■+ ^ smfl are 
"Actively >!a 2 i-h 2 and 

***** maximum value of 24 sinf) + 7 cosO - </24 2 + 7 2 

= V375+49 = -Z625 - 25 

* 1 [n d^ht angle A ABD, colff = 
ln right angle A ACD, cotC - 

cwB + cotC « fl£) + CD 

4 

_ ■ Ip « 3 cm 

l 

Scanned by CamScanner 














■ 


,,, (iritky ioIuNchO stun* * 

**mp 4 * 

-* Swwfl 5 

fay t u m |S»lli , 1 uliV tliVHt 0 Ildi 1 

ftsiinO SjJffid! i ** v! _ I 

isSo + 3cS&0 4 +3 ' 

1 t*i*tv‘u ■» 9*iiir« 

_ {2aweca - 3simi) 2 + 2*2cosec«3stn« 
- (2cosccn - Bsinu) 2 +12 
y 2coseca - 3sinas 0 
Required value a 12 




u) Given AB-BC = 2i.e., C-* - 2 

Jrld ^ + a 1 = 20 : 

putting c = a t 2 in r* 1 + tf 3 = 20 
(u + 2) : + <r = 20 
or, 2a 2 + 4d + 4-= 20 
or, ir + 2n + 2 = 10 
or, <j" + 2a — 8 - 0 
or, <t = 2, -4 
c= 4 

Now, cos^A-ros^C 3 (jTfJ ( 2 V 5 J - 20 



16-4 3 

20 S 


10 \jt\ sin {A - B) ~ 1 

4 

cos (A - B) = "2 
Adding, 2 A - 120" 


* A + 5 = ytr 

A - 0 - 30° 

■ A - W 
5 = 30° 

*★* 
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jitary Trigonometric Identities 




Jc identities in trigonometry are 
005=6-1 
"^-.=0=6 = 1 


ll 

All 


^ idonttH® can bo proved with the Pythagoras theorem p> + # = *a 


sin 


20+CO$*0 


-W 




-^=lelc. 


^thange the sides of these identities to obtain more identities, which 


jieas 


follows 


j 4 + cos20 = 1 

^ sin 2 © = 1 - cos 2 © 


sin 


9 = Vl-oos 2 0 


^s^-tan 2 ©^ 1 
^ sec 2 © = 1 + tan 2 © 

fl - /l + tan 2 © 


or, cos 2 © =. 1 — sin 2 © 
or, cos B = a/T- 


sin 2 0 


sec 


or, tan 2 © - sec 2 © -l 
or, tan © =» -/sec 2 © -1 

1j 6 oosec 2 © - cot 2 © = 1 

^ cosec 2 © = !-+■ cot 2 © or, cot 2 © = cosec 2 © -1 

— cosec0 = ifl+col 2 © or, cot © = '/cosec 2 ©-! 

- Oliver Identities Following identities given in the previous chapter are 
also helpful in this chapter. Learn it properly. 

li sin© ■ cosec© = 1 => s in© = „A_ n => cosecB - 

- cos© ■ sec© = 1 => cos© 

^ ten©'cot© = 1 =» tan© 

U ianO=^Jl© 

cos© 

^ sin{9Q 0 - g) - cos 0 ( 

I 7 lan(W-e) = ro t6, 

** W® 0 ' -©) = cosec 6, 


cosec0 
1 

sec© 

1 

cot© 


sin© 


secB 
cot© ’ 


1 


cos© 

1 

tan© 


■> - n cos_© 
0010_ sin© 


U 


I 


cos(«°-©)=s^ e 

cot( 90 °-©) = tane 

cosecf^O 0 - fl) = sec © 
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3 . 

4. sin 


I’,tint* «»» •• . 

t. rin J n + eos ! ll - 1 

2, 9CC a 0 - tnn 3 0 - 1 
cosoc J 0 - col a (t “ 1 
II * cosec 0 * 1 

5 . cos 0 * sec 0 - 1 

6. tan 0 * cot 6 = 1 

7. cot 0 - S ine 

_ sin6 
S. tan 0 — Q 


nJn 2 l> - 1 - cos 2 (l 
I + tnn 3 0 * sec*0 
1 4- COt 2 0 “ C0SCC 2 O 
—1 

coscc 0 


sin 0 « 
cos 0 = 
tan 0 ~ cot q 


sec 0 

1 


c <>a 3 t| , t 

■**- 1 - 2 * 
c o»ec*li .. ♦ * 

coscc n * i 

«rT5 

sec fl - -J 
cosfi 


cot 




(ii) cos(90° - 6) = sin 0 
(ii) cot{90° - 0) = tan 0 
(ii) cosec(90° » 6} = sec 0 


«. (i) sin(90° - 0) = cos 0 

10. (i) Wn(90" - 0) = cot 0 

11. <i) sec(90” - 0) - cosec 8 

-_ « Solved example WtL 

, 1 ± co$A + _^ n ^ = 2 cosec A 

1. Prove that ^in /\ 1 + cos A 

1 + cosA t sin A 

Solution : LHS = s i n j4 1+ cos A 

H 4 - cos A) 2 + (sin A) 1 1 + Zcos A + cos 2 A + sinVl 

*= sin A (1 + cos A) sinA(l + cosA) 


1 + 2 cos A+l _ 2 + 2 cos A —_ 

“ sin A(l + cos A) sin A (1 + cos A) 


(v sinM + cos 2 .* =1) 


2(1 +cos *4) 


2 cosec A = RHS. 



sin A (1+cos A) sm A 

2. Prove that + tfffftrj = 2coscc 0 

Solution , L HS = 

= (Vsec 6-1 ) 2 +(Vsec 0 +1) 2 
7sec0 + l • Vsec 0 -1 
= secQ-l + secfl + l 
'/sec 2 0-1 

2 sect* 


Vtan 2 0 

2 sec 6 
tanO ! 


(v secrO- 1 


* UrtW 


1 


2 


cos o. liU^. sinO 

cosu 


= 2 cosec 0 
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Momentary 'Mgononujlric Idvntitlcs 
p m and col « - cos 0 = n then prove that 


347 


♦ iff 


1-H d 


* (cot (I + cos t)) 2 - (cot 0 - cos 0) 2 


pH* 


I (cot 1 © + cos 2 © + 2cot 0 cos 0) - (cot 2 © + cos 2 e - 2 CO to cosf)) 

4 ^-ot 0 cos 0__ (i) 

4 ^ = 4 V(cot 0+cos 15 J (cot u - cos Oj 


}~ ^ ^ , . [cos 2 0 - cos 2 0 si n 2 0 

;-«* 0 13 A i s?i 

frm 2 0(l~si n"O) _ , | cos 2 0 cos 2 ¥ 

: 4 1f sin^e ~~ 1 tin 2 Q 


sin 0 

- 4'Jcot 2 Qcos 2 0 

= 4coi B cos 0 

fn m(i)^(H).UHS.RHS.P t ov e d. 

^ that (1 ♦ ™t 0 - co*c OKI + tan 0 + secO) = 7 

1 / cost) 1 Vt ■ sinfl . 1 \ 

i LHS = i 1 + tin® "sin0A 1 cos© cos0) 


(• 


. cos© (J \ 
iiKo cnt9 / 
... (it) 

fSSC Ticr-120141 


( sin 6 ■+ cos 0 zl \f cosHf sinil+i.) 

~\ sin 6 A c0S ® * 

! f sin 0 + cos 0) -11 ( cos 0+ sin H) ti l 
“ ’ “ ‘ sin O cos 0 

fsin.6 + cos0) £ -l 2 
~ J sin 0 cos 0 

ILet sinU + cos6l -b and use(a -1 »* - »>'-<*■« 

dn 1 n + cns 5 0 + 2 sin OcosjLil 
— sin 0 cos 0 

t +?.sin 0cos0-l 

sin 0 cos 0 


(v sin-0 + cos 2 © = 1) 


2 sin 0 cosjj = 2 ~ RHS; Proved. 

” sin 0 cos 0 

i If serf) + tanfi = p then find the value of **6 
Elution: since sec 2 ©- tan*0 = I 

(secB - tan0) (sect) + tan0) = I j 

or, (sec© - tan0) p =1 on sec0-U» ne j 
But, see© + tan0 =» p 


— (!) 
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' ,l ^ Hinlwf MmhwiMBti 


i , tc 

Aihiuw 2^’ p f P r 

1+/ h 

*n. ***** 2/t /» 

. pi - (1 *■ p¥- (2P* 2 * 0 -p*) 2 

p Izf 2 

i knee «in<* * j r = 1+ y 

jilt-K Leant that if sect* + tanti = p then ^ j p + 1I j 

If serf! - tan# = p then also seefl = I / t 

W+}) 

If cosecG + Co Hi - p (hen coseeft - l|p 4 j ^ 

If cosecft - cotO = p then also cosecB I / i 

2^*4) 

in terms of tan a 


(i) Express cos tf in 

(ii) Express cos 9 in terms of cosec 0 

Sotelioe (i) COS 8 - ^ = v , 


(ii) cos 01 ^l-sin^B m ^1 


cosec B 



Prove that setrO + cose<rB = sec^B coserrO 
S' LHS = setrB 4 cosetrft 

_ L + . 1 = sUrtf + cojre 

cos 2 e sin 2 0 cos 2 tisin 2 (i 

cos 2 8stn 2 fl " cos 2 © si n T B = cosec2 ® 

'wumd mi-tlmd RHS 
sec^ft-cosetrfi 
= U + lan ? B) (1 + cop 0) 

*l + col J 8 + tan 2 8 + tan l 8oDt 1 8 

i + Cot* (} + | an -’ y + | 

“ 11 + cot 2 8) + (1 + ton 2 H) 

cosciH u + 

P«>ve that 

* fc| St^ tjfi |i , i 

tutui H- ( (K V^° n 
1 * —sin o 
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/* 


,h V ». v » HH7 ^.RiwonuHrlc tik>,nm UH 

, w’cH+tnnll.rJ 
i* umtt-seeO+l 


34*1 


u* "unit 


( seem UmU)-(wc 2 nNt^U 
** ‘' inn'll - sccOTT- —- 


{ * H*t n [) 


,n)( scc() , . 

UnO-see (T+1-—--ill 

e (see 0 + tan IQ (l - seel! + i aw ^ 

(tanu-sccO + i) ~~ ^ sec 0 + tan 0 

__1_. sinO _ 1 + sin 0 1 _ri„ n 

" cos0 cosO “ ’cosO x 4— 

u t-smO 

- l-sin 2 fl _ cos‘fi 

cosO(l — sinO) coson^irxm ^ -J^s_Q -> 

/ vosuu - sm Q) 1 ; Proved 

iSp ic :To write 1 - sec^O - tan^O i s very jm 

^may write 1 = rosec^O - cot 2 0| ^ * In some question 

ppjve that sin^O + cos^O - 1 - 3sin*0 cos 3 0 

*** ■ We know that 1,3 + & = <« +1-) 5 - 3«M« + b) r “ r ' M4> 

sm 6 0 + cos^G - (sin 3 G) 3 + (cos~0) 3 

= Wrfe * cc^y> - 3sin 2 fl cos ! e(sin ! {| + Wa) 

“ Vl - 3sin3 ° cos ’° 1 = 1 -3sm J f> cds j o 
: Prove that sin 0(1 + tan 0) + cos 0(1 + cot o) ^ sec o + CDSec 0 
Mdiitm : LHS = sin 0(1 + tan 0) + cos 0(1 + cot 0) 

' sin0 ( , + S) +c “®(l + §®f) 

- (C0SU +S inO)(^ + SES| j =cos0+5in u) ( sifl^^o j 

‘ <cos 0+sin 0 >safeo - ^sra+isfirans 
1 \ 

= imO + ^0 = cosec 0 + sec 0 

” sec 0 + cosec 0 - RHS; Proved 

1 p fove that cos A ~ * J A + fn . A 

cos A + sin A-1 rosw/,tCffl/ ' 

^ilion ; LHS = £6$ >1 - sin A ± 1 
. cos A+ sin A-l 

aiding numerator and denominator by sin A 

T Vic cot A -1 + rnsfir A (cot A + cosec /1)-1 rr»M-ct«cc A 
cot iA +1—cosec A ~ (cot A -cosec A) +1 cotA-cosec 


= sin 
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fcSf'£ 

r^oi a cm 1 

i /"iii ^ 1 ^ 

... ..^ 

1 . - J jsrt-KHdsiPf 

aHA-ax*<* " 

,v- • 1 then find *» *«•** of «**». Find «ifrr- 

ii. 1 »" 

~%e tt COS 0--- 4 

aIuIIdk Given iffff.0 ’ T+**" 1 

nr. - ’ (1-slntmi+sinHl 

,,«tl 4 cosOsihlti® =•» 

or, t, ' > ' ! - l-sin 2 » 


H* 


<*r 


2 cos B... 4 
°* cos 2 e 

2 _ 1 

or, cosB- 4"2 


I 


2 ,_ 4 

0*V tfisH 

or, cos 0 = cos ®° 

4 "2 

>AO 

l ’ r ' " = • u -n then find the value of tanGand cosecB 
[(Sens O+iaxo"- 

i^tnft = 13- Soosfl 

lutiun ■ ^ w + 25cos =fl _ i30ec»6 

“ 144(1 - cos'd) - + 2 5tos! ° “ 130COS 9 
2 144 -I 44 cos'B - 169 + 25cos'(> - 130cos H 

or , ISScc*^-1 30 "* 8 + 25 = 0 ^ J 

or, ( 13 cos 0) 2 - 2 • ( 13 ctw U) ■ 5 + 5 : => 0 j 

( 13 cosU- 5) 2 = 0 | 

or, 13 cos0-5-O 

or, cos 0- fi 3 j* 
i rum Pythagoras theorem 

p * 40*^0* = - 12 


Lin 


P \2 j u ^ 13 
n , J- = l £ and cosec v - f = \2 


* ■ w ’ fj" 5 . r «- 

co'vOf'H t 2cat 3 IJ 10 then find the value of sm t> f n 
a < 0 - 90” 

if- 1 ri Given, cnwcHt < 2col 2 0 10 
or, l ’ ctit *0 + 2 cot% = 10 
or, 3co|-M 9 












Elementary Trigonometric Identities 
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co< 2 »= 3 

* /S-cotar 

* e«30“ 

ot . o + cos 6 " sin 30° + cos 30“ 

iJ £+1 

“52" 2 



that tan 1° tan 2 e tan 3°.. tan 88° tan 89° = 1 

1 ..tan(90° - 8) = cot 0 

y**"' ' 89 . . tan(90“ -1“) = cot 1” 

83“ = tan(90“ - 2“) = cot 2° 

la , 46 - = tan(90“-44“) = cot44“ 

LHS ^ tan 1° tan 2 ° tan 3 fl ......... tan 44° tan45° tan 46 6 

..tan 88 a cot 44° 

a*tan 1° tan 2° tan 3“ ... tan 44° tan 45° cot 44° cot 2° cot 1° 

= (tanl ° cot l°)(tan 2° cot 2°).(tan 44° cot 44°) tan 45° 

_ i. l • 1.1 (*,* tan fl cot 0 = 1) 


*1 

This question is based on complementary angle. Two angles are called 
complementary when their sum is 90° For such question we must not 
tot sinfl sin (90- 0)- T cos0 cos (90 - ft) -1 etc 
E.g. sin 40-sin 50 = 1, cos 35-cos 65 = 1 etc] 


i Evaluate 

+2 cot S’cot 17 ° cot 45°cot 73° cot 82“ ~3{sin 2 38” + sln 3 52») 
msec + 4 (cos 9 sin(90° - 0) + sin 0 cos(90* - 9)) 


Mutton: 


scc29° . sec 29° , mM -1 


... (0 


cosec 61' cosec (90 a - ir) sec 29 

2cot 8* cot 17 s cot 45° col 73° col 82° 

- 2 cot 8 s cot 17° * 1 €01(90” -17°) cot(9Q - 8 H 

wai *> (v (04(90°-ul-ran 0> 

» 2cot 8° cot 17° Lan 17° tan 8 ' 

= 2(cot 8° tan 8°)(cot 17” tan 17 u ) 

= 2-1* 1 


(v cot U-(an ft = IJ 

... (if) 


3feta*3B” + sin 2 52 fl ) = 3\&in 2 ^ + sin * <9 ° ^3 

e -3{sUi 2 38”+«>^ 3a,,K 

4(co5 0 • sin(90° - 0) + » n 0 £OS>t90 ° " 0,1 
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- 4 <“ w w «» « + HJn (i „ tri ((> 

- 4(etw ? (J < wln a ct) *, 4 

From <0, {ItX WO <M 

GivenexptvHHion ■1+2-3 + 4-4,An». f* r 

IT. Find sin2r + cos4* if lonlv lon4.v » 1 

.Solution : (This question is also baaed on complement,! Av '»fc 
' " v 


solution carefully) 
tjin2v.tan4x ■= I 

--rC0t4x 


<U 


tanlv 

t;in2.v 


Uin 4.V 

tan(90“ - 4.t)) or, 2x = 90° - 4* 

QflO 

or, 6ur=90° or, *=-£- = IS* 

\ sin2.r + cos4r - sin 30° + cos 60° 

-1 + 1-l 

2 + 2 ~ 1 


18, Prove that -/j *0^ _sec0 - sccfl “ i /i 
Solution : L.H.S. - ■/} 


sin 0 


+ sin 0 


+ sin0., 1 + sin 0 


sin© l + sin0 
secO — 

1 + sin0-1 sinfl 


- sec 6 


f(1 +sinO)~ 

l-sin 2 0 


l±sin.0 

cos0 


cost) 


cos 0 


cost) 


tan 0 


-■I# 


R.H*S. = see 


- sec 0 


fi -sin0 „ 1-sin 0 
® “ V1 + sin 0 x 1 - sin 0 


-STT, 


- sin 0) J 


cos© 
■=tan0 


J_ 1 - sin 0 

cos0 


■ sin 2 0 

_ 1 -(1-sin 0 ) __ sin6 
cos 0 cos 0 

From equation (i) & (it), LH.S, = R.H.S, 

19. If a cos 0 - b sin 0 = c, 

then prove than a sin fl + b cos 0 = ± Va 2 + b 2 - c 1 
Solution : Given that a cos t) - b sin 0 = c 
squaring both sides, 

a 2 cos 3 © + b 2 sin 2 © — 2 ab cos 0 sin 0 — c 2 
or, ^(1 - sin 3 0) + b 2 (1 - cos 2 0) - 2ub cos 0 s in 0 = c 2 
or, a 2 + b 3 - (a 3 sin 3 0 + fr 2 oos 2 0 + Tab sin 0 cos 0) - c 2 
or, a 3 + b 3 - (a sin 0 + b cos 0) 2 = c 2 
or, (osine-t-bcosG^r^ + i^-c 2 
or, a sin 0 + b cos 0 — ± V<? 2 + b 2 -c 2 


-•(ii) 
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II Kin fl -" ,n " 

f - * ” sithv”'" 

* sin<> 


liWnrmnry nintiiniiiH'iwuii'iminn j}3 

t» - m (inil U - cm <> - #i then Hud n tmlniUm between 

J m I I I 


HI 


^fl-cosU^n => ^Q-cosfl^H 

^gfr SUn 


sin 2 0 

cos© 


(t } 


•*- tii) 


h .iiiinjS u 11 

^l»e /sni®? 


U COS o from (i) and (ii) 


sin 3 6 = mn 


= mn 
'* -*» sin 


i 


0 - (m« 2 ]p 


eliminating sin 0 from (i) and (ii) 

fsin!| = m 2„ 

1 sin fl } cos 0 


(iii) 


cos 3 0 - ^ cos o = (m 2 n) 


from (iii) and (iv) 
sin 3 ® + cos 2 !} = 


... (iv! 


(f nn 2 


2 ?f +{(■*■$ 

2 2 

.* (mu’jF+ (m 2 «J* - 1. which is required relation. 

lf*>0and 2cos 2 (x-y) _ x + 1 pTO ^ e ^ ^ + _L ^ 2 
;lion; v cos 2 © £ 1 

v 2co$ 2 (r-jJ^2 

hi! 




igain, from 




X+|-2^0 

* x + i j. 2 


^ r °m (i)and (ii) 

2tos 2 (i'-i) = x + ^ is possible only when 

2cos 2 (x - j) - 2 and x + y = 2 simultaneously. 
Nearly at x = 1 each of them is 2, 

* * 2+ ^“l 2 + l 2 -2 
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3. 


(fiox- - *» CL i unl to 

i Express 011 T+sec* 1-. * 

J * ** F ( b ) 2coscor (c) 2 sin* (d) 2 

(n) ctKSCO ^4*+O^oscc 2 * iseaqual to 

txp«-'*s ion Csin * , 2 (c) 0 ( d) _ T 

(*) I 1 ' , , \ 

coS 2 e(cgg g 5 °' h -J then what is the v a l u 
If Icos 2 & + "* sin 0 33 cosecr0 -1 e 


2 , 


(«) ^Tf 


(h) 2-m 


(c) 


1—2 

/- m 




<d> fcl 

4 ~IH 


4, 


IA1 , eet^23 a -tan 2 23° = 1 

Asae rbon <■ every rea| value of 0J 5ec J e - tan’e = i 

ftTlth ,4 and v? »« W“ e and R is a correct explanation of A 
£ R are true but R is not a correct explanation of „ 

(c) A is *ru e ' ^ ia 

(d) A is false, K is true< 

__ 1 then the value of sinx — cosx is 
~ 2 (b)l (c) 0 (d)~i 

If tmy coseA - 1 - tan 2 y then which ° ne ° f ** followin 8 is true 
(a) a ,-y=0 (b)* = 2y (c)y = 2ar (d) x- y=! . 

cosx . _£0SX- ^ 2 then which one is a value of x ? 

7. If | + cosecx cosec x -1 


If sinx cosx 
(a) 2 


6. 


(a) 


TT 


(b) ? 


f \ ** 

(c) i 


(d> g 


8* If sinx + siny ^ a and cosx + cosy - l 1 
then value of sinx-siny + cosx cosy is 

(a ) a + b-ab (b ) a + b + ab (c) a 2 + b 2 -2 (d) 

9, If a is an angle in first quadrant such that cosec 4 a = 17 + cot 4 a, then 
what is the value of sina ? 


( V+jr-: 


(a) I 


(b) | 


(c) g 


(d) ^ 


10. If * + (j) = 2cosa then the value of x 2 + Mj j is 

(a) 4cos 2 cx (b) 4cos 2 a-l 

(c) 2cos 3 a-2sin 2 a (d) cos 3 a —sin 2 ct 

n. If sin0 + cos0 = a and sec9 + cosec0 = h then which of the foiled 
relation is true ? 

(b) b * a(b 2 ~ 1) 

(c) 2 e- 4 ( a a. :) (d) 2 b= a tf-l) 


Scanned by CamScanner 












BhntwnUry IHgpnonwMc ItWrumr* 
en vldUM of I) which ont utbillun i) H > equation 


(0 3 


w> 2 


i; 


r ' , J w S . 

^ * in + 3sin 3 « - 4 and 0 < 0 < then value of tan© id. 

,* 7<** 7 

ff § W ^ td) « 

(*) 1 

ISSCThH 20141 

. , 0 o < e < 90’ ihcn value of [(1 - sin 2 ©) sec 2 © + tan 1 ©] (cos 2 © +1) is 
(b)>2 tc) *2 (d)<2 

7 a l is the value of sin 2 15° + sin 2 20° + sin 2 25° +.+ B i n =75* > 

' V. tar ,2i5 4 + tan 2 20° + tan 2 2S° +.+ tan^S" 

([} c os 1 ! 5 * + g 06 * 20 * + cos 3 25° +.* 1 - cos 2 75° 

(d cot 2150 " cot320 ° + co ^ 2s? + .+ cot^S" 

[d ) serlS’ + sec^O 0 + sec^ 0 +.. + sec?75" 

JTjtSftfi is equal to 
ii fi-sinO 

{3 ) sec©-tan© (b) sec© + tan© (c) cosece+cot© (d) cosec0-cot0 

|T if ff , <©< 90" and = 2, then which of the following is equal 

to©? 

(fl ) 30" (b) 45* ( c ) 60" ( d ) 75° 

^ If sin 30 = cos (0 - 2") where 30 and (0 - 2") are acute angle then 0 j s 7 

(a) 22° (b) 23° ( c ) 24" ( d ) 25° 

- sin^fl-cos^O - 

AExpresS'on «equal to 

(a) sin 4 © - cos 4 © (b) 1 - sin 2 © cos 2 © 

(c) 1 + sin 1 © cos 2 © (d) 1 - asin 2 © cos 2 B 

S. If sin 4 * + sin 2 * = 1, then the value of cot 4 * + col 2 * is 
(a) cos 2 * (b) sin 1 * (c) tan 2 * (d) 1 

11 } f * cos6 * y smB = 2 and * c °s0 - V sinO = 0, then which one of th 

lollowing ss true ? 

(a)* 2 -!- 1 ^ = 1 (b) = l ( c ) ^ = 1 (d) .r 2 - y 2 ** 1 

^ Expression sinA (1 + tanA) + cosA (1 + cotA)is equal to 
ja) secA + cosecA (b) 2 cosecA (sinA + cosA) 

C *®nA + cotA (d) secA cosecA 

U0 ^ B < 90° and cos 2 0 - sin 2 0 = then value of © is ? 

K { ]t tb) 45" ( C ) 60° td) 90" 

J sm© + 4 cos6 ^ 5,ti\en 3 cos© - 4 sin© is equal to ? 

1,1 0 (b) 3 (c) 4 W 5 
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'^-mattes 

(l-sin/4cos/0(sin 2 ^ _. 




25. On simplification — ■ - 7 - — . -— L - w 

cosAtecA-cosccAm^^^ 

" (c) 


(b) co sA 


secA 


26 


< 90° which of the following expression i ^ COa ^ 


(a) sin /1 

For 0° < 0 
of 0 ? 

(i) cos 0 (1 - sinO ) -1 + cos 0 (1 + sin 0) -1 

(ii) cos 0 (1 + cosecO ) -1 + cos 0 (cosecft - 3 )-* 

Choose the correct code among following , 

(a) Only (i) (b) Only(ii) 

(c) Both (i) and (ii) (d) Neither (i) iq 0r fjj) 

27, If flcosf) - bsinO - c, then the value of asin6 + fecosfl is 

± tla*+b* 


(a) ± *ia* + b* + c 2 

(c) ± Vfi 2 + i> 2 -c 2 
28, Expression tan 2 ct + cot 2 a is 

(a) * 2 
Cc) a -2 


(b) ± Vfl 2 -b 2 +^ 

(d) ± 


(b) *2 

(d) None of these 


29. Maximum value of sin 8 0 + cos ,4 U is 


(a) 42 (b) 2 

30. If P= ^sin 2 0 + ^cos 2 0, then 
(a) 


(c) 1 


<d) 


1 

41 


2 


(c) 2sP<:3 


(b) 


(d) 


P±\ 

4l3 


sPs 


4l 3 



31. Minimum value of 5 cosG + 12 is 

(a) 5 (b) 12 (c) 7 (d) 17 

32. If flsirPf) bcos^B - sin0 cos0,0 < 0 < 90“ and <?sin0 — iicosfl then tile value 
of or + b 2 is 

(a) ab (b) Tab ( c ) 1 (d) 2 

33. sin 2 17.5® + sin' 72.5°is equal to 

(a) eos^fl® (b) tan 2 45® ( c ) cos'30° (d) sin 2 45° 

31. A cow is tied in a pole with a rope. The cow moves in a circular path 
rope straight. When it covers a distance of 44 meter an *68^ 
of 72° is subtended at the centre. The length of the rope is 

, 45 m (b) 35 m ( C ) 22 m (d) 56m 

35. (sine + cos0) (tanB + C ot0) = 

37. If ser r ^ sin0cos0 (c) sec0-cosec0 (d) seeO + cost 

cosec n are roots of equation x 2 + px + q = 0 then 

£$“r f +a » WV-F + 2,, Wp«-,6 + » 

W/=P(p + 2) (e) p*_ 9(ij _ 2) 
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. irtH <’ A,v 


l^u-nt^ry W*n*w»m.»lrie hU uUMvn 

ny0 i» of equation «r* » tof » c - 0 Or. l> «* f» <hn» 


(o 1-5 


^ t 


t»' ’ * »e<0 m4 y * +1 ’ cuscc " ,hC " , ,, 

, ^-(y+W 1 1 ’ v ’ 

& (jf + W V , , f v2 fli-k \2 

- - i** ... (*-») 

(d) ~? b 2 _l 

x j) 

Je cos A = V? cos A - lhen the value of cos A + ^ sm A is 
.If# 1 *' (b) -V7sin^ 

'n^ (d) V7cosA 

1 „ an<1 cos Bare roots of equation ax 2 + bx * c - 0 then 

J *® 00 (b) (n-e ) 3 = It 2 + C 2 

(d) fa + cp^ + c 5 

tf ) (fl + C ) = ^ ^ 

..M„iB.um value of sin (cosx).s 

, If COS X + cosJ * ” 1 then 

' lhe value of sin 12 * + 3 sin 1 " X + 3 sin" * + sin" X - 1 is 

„ 2 (b) 1 « "I »> 0 

, in *in 0 + 5 cos 0 = 5 then the value of 5 sin 0 ~ 3 cos 0 is 

* JJ* (b) 3 (c) 4 <d) Noneofthese 

If tan 0 + sec 0 = p tlten the value of sec 0 is 


U’> l 


(c) sin 


p 2 +l 

»v 


(b) 


-* + 1 



(c) 


p 2 + l 


td) 


P+1 


2fj w 2;> 

& if sinO- cost) = */2cos0 then the value of sinO + cost) is 
(a) 2cos0 (b) 2sint) (c) ^sinO (d) ^ cosO 

fl. If tan (0 + 30) tan (21) +30) = l then the value of sin(50 - 20)is 


w i 


(b) f 


(c) 1 


(d) 4 


*Mf sec x« cosec 1/then the value of cosec (x + y) is , 

fa) 1 (b) 2 (O ft W undefined 

If tan20 = cot((l- 18") then then value of sin[®’) 1 c09 ("4 ) lt ’ 

fa) (b) 2/2 (c) 1 (d) n 
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Ilf. 


|1 ■unit * i mil 

til) 0 


1 (hen lilt* viilt ii' oJ si nr» n . )(t ls 

Ch) ± i i 


H 


fd) 


si 


*b 


Uk - (t - *lnu> (J - Kinfl) (1 - siny) - (t * aim)fl + hJ V 
the value of I: is ■ 

(a! ± *iriti sin|i s\ny (b) $ cowi cosp Co% ^ 

(c) * seen seep sccy (d) ± cojseca cosec^ c 

r o It }t = (sec A - tan A) {sec B - tan B) (sec C - tan Cj 

= (sec A + tan A) (sec B * tan it) (sec C + ta n ^ ^ 

(a) ± tan A tan B tan C (b) ± sec A sec H nec < ^ 

(c) ± I (d) None of these 

Tile value of (l + cot B + cosec 0) (1 * cot ft — cosec ft) j< 




Wt 


V ^, 4 


(a) 2 tan B (b) 2cot0 (c) 2 sec (l 


* Which of the following is not equal to Jj ! 


(d) j 


c,ft *r fj 


(a) sec 0 + tan 6 


<b) 


J 


m tt-tan fl 


(cl 


1 +sin B 

cos (J 


MJ I’smd 
w cost) 


55 tf m - ton fJ + sin H and n tan ft - sin B then the value of *2 


V 2lnjf 


2 cos n 


(a) 2s if mw (h) 4-lrnit (c) 4mi ( d ) 

W l <W J (c) 2 {d) 

57 - ***? fJ + " is equal to which of the following > 

(a) sec 0 tan B (b> sec 0 cosec B 

(d sec 1 ft cosec^ 0 (d) sin* ft + cos* B 

58 The identit y ( J 1 ton « - sec 6) (1 - cot It - cosec 11) equals 

ssvw!iA- (b) 1 (c) 2lan# < d > Scots 

• n ■* w Inch is equal to sec H.cosec ft ? 

(a) sin fi + cos 0 (bj tan 0 ► cot ft 

(c) 2 (tan H + cot H> (d) 2 (sin B + cos 0) 

W). e value of tan 4 A + tan" A in terms of sec A is 

(a)«^ + scc 3 d (b) ,m?A + ***/» 

(c) sec yf + sec-/l-l (d) sec 1 /t - sec 3 ,1 

* 1 . If 0 < 0 < 90 * then what is the minimum value of 
sin 1 !) t cos il * tan-0 + cot 3 # + sec 3 # + cosec 3 # ? 

*2 If! ’a s ib> * W 6 «> 7 

cos It * cos'll 2 then what is the value of lan’u ♦ sin'll ? 

W 0»O (c) 1 <d)£ 


^15 
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Elementary Trigonometric Identities 
, tjin 2^ ® 13 2ool6V C0179 1 ’ then which among the following 

M*** 8 (bl ^- 2B («) (d) 2/V=-B 

l)** 2 ration (s*c/t - cos * )2 + (c0SCGjA - sin * f - (coW - tan/l) 2 yields 

(W \ <‘> 1 W) 2 

l ^ 0 0 f Sin 1 1" + sin * + Sin 2 9" +-+ sin 2 89" is 

,< (b) Uff (c) 11 (d ) ” 

' (») 11 ^ 

the 


numeric value of coll8“(cot72°cos 2 22“ ♦ is 

(b) J2 (c) 3 (d) j. 


,.) 1 

1 rG0° + a) = 1 (0 < a < 60“) then the value of sina + cos2a is 

,( sino seCV _ 

a® 2 + V3 


(a) 


(b) 


2# 


(c) 0 


If COS 

(a) 3 


=* |,then the value of 2cos 2 G is 


(b) 4 


« 3 


(d) -/2 


(d) | 


. a positive acute single and cos 2 0 + cos 4 0 - 1 then the value of 


w | Cbl 1 (c) \ (d) 0 

If II is an acute angle and tanO + coL0=>2 ihcn the value of tan 5 fl+ eot ll, 0is 
:l (a) , (b) 2 (c) 3 (d) 4 

*j ( S in 2 r + tan’3* + sin 2 5° +- tan 2 7” + ..+ tan 2 87° + sin’89 1 ’) equals 

( 3 ) 23 (b) 22 (c) Tl\ (d) 23^ 

a lf 2cos0 - sine = , <0" <6<9tT) then the value of 2$in8 + cos8 is 


(a) 


X 

n 


tb) a 


< c) h 


(d) ^ 


lf sme + cosjj = 3 iht , n lhe va i uc 0 f sm 4 fi - cos 4 0 is 
7J - u sin 0 * cos 8 


t a > 3 


(b) l 


, 3 1 

t c > 5 


(d) 


74. If sec^G + tan 2 *! - 7, then the value of 0 is 

* (c) 0° WJ ™ 

^ ^ _ . . , ... ( . A(l y.secy) 2 in it® simplest form, is 

75, (secfsecy + tatw-tanyb - (see*- any < d ) 1 

(a) -1 «b) 0 tc > 

, rt cry ihen the value of 0 is 

w.« g*r s-c-» «■* "' <0<9<r _ 

cor B-cos 0 --- 
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\tu JU 

77, If sinl! - eosO 


w, ™ Nor* 

7 nn d 0 < <> < 90" then the value of sinu + c St 
13 ^ 


(a) 

17 

13 

Cb) # 

w tV 


(d) 

tV 




Answer-llA 




1. <b) 

2 . (b) 

3. (b) 

4. (a) 

5. (c) 

6. (a) 

7 . 

(c) 

9. (a) 

10 . (c) 

11. <c) 

12 * (c) 

13. (d) 

14. (b) 

15. 

Cb) 

17, (b) 

18, (b) 

19. (b) 

20 . (d) 

21 , (b) 

22 . (a) 

23, 

(a) 

25. (b) 

26. (d) 

27. (c) 

28. (a) 

29. (c) 

30. (a) 

31. (c) 

33, (b) 

34. (b) 

35 * (d) 

37. (c) 

38. (b) 

39. <b) 

40. 

Cb) 

42. (a) 

43. (d) 

44. (b) 

45. <c) 

46. (c) 

47. (a) 

48. 

(a) 

50. (c) 

51. (b) 

52, (c) 

53. ft>) 

54. <d) 

55. <b) 

56. 

(c) 

58. (a) 

59. (b) 

60. (d) 

61. (d) 

62. <b) 

63. (c) 

64. 

te) 

66 . (a) 

67. (a) 

68 . (a) 

69. (b) 

70. (b) 

71. (c) 

72. 

fc) 

74. (a) 

75. {d> 

76. (c) 

77. (a) 






8 ‘ (d) 
l Mb) 

*-<«) 

*V\ 

4 * (d)' 
49 < (d) 
^ (c) 

«-fa) 
73. ( C ) 


Explanation 


<b) 


lan* 


tan* 



1 +sec* 1 -see* 

tan*{l-scc*-l - sec*) 
I - sec 2 * 
tan* (-2 sec*) 

- tan 2 * 

_ - 2 lan* sec* cos* 


(v ~ sec 2 * + i =_ 


tan 2 *} 


- tan 2 * 


san* sin* 
cosf 


= 2 cosec* 


(b) (sin 4 *- cos 4 * 4 1) eosec 2 * 

= Kstnlr - cos 2 *) (sin 2 * + cos 2 *) + 1 ) cosec 2 * 

I'* + (n-b)] 


- (sin 2 * - cos 2 * + 1 } cosec 2 * 
= (stn 2 * + sin 2 *) cosec 2 * 

= 2 sin 2 * =2 


(v 1 - cos 2 * = sin 2 *) 


sin 2 * 


3. 


(bl Given, /cos -0 * ,,,^=0 . gg! g(<Wfl + 1 ) 

COt^G ' v cos «C”(i - 1 = coHJ) 

or, /cos 2 0 + msin 2 0 = -— ^( C °sgc 2 0 + 1 

cos 2 G 

or, /cos 2 e + msin a e-sin^cosec^e + l)-l + 8 in I e 
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llfejftHMUiiry inniHuimumc Kimiliik-M 


.HH 


+ - si" 2 ** + «**> + »in 3 » - 2nln*0 + cm*fl 

_ (v t ulirtl * riM v ll) 




(I 




^ (2 - »i)sin 2 n 


. p« 

‘ ** mn 2 ® - 1 is not tnje when 8 = because tan9 and secO s 

^£* fincdal ' 90 " 

to# ( sinx " COS *^" ^ sin2;c + cos2x ) “ 2sirur cos* = 1 - 2 ^) = 0 
A _ n 


9 jin*'™* 1 ” 0 

' given, tan 2 ^ cosec 2 * -1 = tan 2 y 

, a n¥ COSKll “ 1) " 1 



= 1 


t£ ) Gi vCIV 1 +cosec* cosec *~1 

2 ^siC^ecr _,2 ^ cos* cosecx 

19 cosec^J-l cot 2 * 

„ ta n* = l^* = 4 

(j) Gi ven ‘ siixx + siny = ff &nd cos,*: + cosy » b, squaring 
‘ * sin 1 * + sinV + 2sinx siny = a 1 {i) 

^ cos 2 * + cos 2 y + 2 eosx cosy = b 2 (ii) 

adding (i> anti (ii) 

(sin 2 * + cos 2 *) + (sin 2 y + cos*y) + 2 (sin* siny + cos* cosy) = a 1 + b 7 

ti* 4 . — 2 

-> (sin* siny + cos* cosy) = —— 

(jl Given. cosec 4 a - cot 4 ct = 17 
=* (cosec^a- cot 2 ct) (cosecra + co^a) = 17 

- t-M- +£S T®W 

\sm a sm a / 
fl±cos 2 a 


. 1 

sm*a 


= 17 


. 1 . 1 
sin a = 9 ** sma = ^ 


» 2-sin 2 a= 17sin 2 ci * 
^ Id Given, * + ^ = 2 cos a 

*• ** + ^2 + 2 = 4cos 2 a 


a -1) = 2 (oos 2 a - (1 - cos 2 a)) = 2cos 2 a - 2sin 7 a 














v: 


i 


» JjjiflcOftil sin (Icon 


"• w * - ole * Hint) 

,\ jjj •* niiiDcortfl 

ntnit » ctwll - « 2 

sin 3 0 + coit^O < 2fllnOcopO 

or. I + 2 «fn<taw 0 - ^ 

or, slnOcosO« ~“2 
From (0 and 00 

ri_rt 2 -l ^ 2rt = Wfl 2 -D 
6 “ 2 

O3S0 gQSO- ? 

12. (d Given, f_si n "0 ” l+sin0 

cos0±sin0cosi^sjii^^ = 2 

^ l-sin 2 0 

=> 2sin(J cos0 - 2 cos 2 0 =* 2sin0 = 2cos8 

=> tanB-I 

13. id) Given, Zcos^B+ 3sin a 0=4 

=* 7 U - sm 2 0) + 3 (sin 2 0) = 4 
7-4 sin 2 0 ■ 4 
^ 4sin 2 0 = 3 


0 


sin0=y =* 0 - 60° 


tanfl = tanbtT = V3 


14, (b) f(l - sin 2 *)) seirO + tan 3 0] (cos 2 0 4-1) 

= (sec^G - tarrfl + tan 2 0) {cas 3 0 + 1) 

-1+sec i e> 1+ 1 >2 I'.' sec^O > I 0< 

15. ib) sin*I5 e + sin 2 20° + sin 2 2S p + ... + §i n 2 75 c 

= sin 2 (90° - 75°) ♦ sin 2 (90- -70‘) 4 ... 4 afc* (90° - &) 

= COs 2 75° 4 005=70° + ... + cos 2 15 o 


16 . (bl Jl+sinfl _ |(l+sin0)(l + sin A ) 

’■ 5,na iraj&ii 

= iU+sinef 

* cos 2 8 


| | U+ain8y 

1 'sin z fi 


1+ sin ft 

cost) 

r^& + ^iL0 

cos 6 cos 6 ~ se c8 + tanH 
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ji* 8 ** J 0 ^2sintlcos0)^0 

m30 .cos(8-2°) 

^■,„. s in(9(r-(e-2“)) 

ttVe^ 


tan() = 1 = tan'J 


- 0 = f = 23» 

6 6n (sin 2 G 7 -(cos 2 0f 

dtufircose - , 2 

J,?i^cos 2 0 sin 0-cos 0 


2^-cos 2 0 sin 2 0 - cos 2 0 

(sm 2 0-cos 2 0)(sin 4 0 + cos 4 


B + sin 2 ! 


*1 \ 


._ sin 4 0 + cos 4 0 + sin 2 fl cos 2 0 
_ s in 4 e + cos’B + 2sin 2 0 cos 2 0 - sin 2 0 cos 2 0 
^ (sin 2 0 + cos^) 2 - sin 2 0 cos 2 0 


= 1 - skr0 cos 2 0 

: [dl sin 4 jt + sin 2 * - 1 

«► sin 4 * = 1 - sin 2 x = cos be 

cot 4 * + cot 2 * = cot 2 * (1 + cot 2 *) = cot 2 *■ cosec 2 * 

cos 2 * 1 = cos 2 * = , 

sin 2 * sin 2 * sin 4 * " 



(v sin 4 ,* = CoS 2 *) 


1 Given, 

*eos0 + i/sin0 = 2 
xcos(i - ysin0 = 0 
Solving equation (i) and (ii), 
xcosfi — 1 and jysinO = 1 

** cosO t 1 a n( j slnB - y 

Cos 2 0 + sm 2 0 = 1 
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j H 1 ' 



,j i V 

... *"* 

• M tw-AJi I .* 

„m<M t ci»#4 

I * « i1%A 
i * ^tinAt l cdi * k 

<•*** 

4jpA , f sin^ c<t!4/ ’ 

sin^ c0S ’ / t 

•»■» * , 1 
. ?t|)-sin^ " s t 
ot O' 51 " , 

1 „ 2 sin-« 

•"■ ' 2 . ne 

. : H - 1 

of. fl" 11 * , . 

... ( jrf 0 e +4eose) ^ „ e+ 4 C o S ey i - 2S 
24. l-» - \ ^ sides OsinG 

Squarinfi 24 sin0 cqtf - — 

^ W® + ~ ^ 20 ) + 24 sinfl ccs0 - 

^ 9 ft - + 1 50 + 24 sine cosB - 25 

^ + 16-1 6c °^ 

- 9-»«^ 6+ 16 24sinf )cosO = 0 

^ g COS -e + ' t > !i,n "' ^ 3 cosO - 4 sir.fi - 0 

* ^t«*e-4sine) , = () 

„ . sin 4 cos A)l^zS^r- 

» - _ 

- —“/"T" 1~ VsinA^AlUnM + crarA-sinAcosAl 

<x* a \&sA~ sin. a) 

( 1 _ sin A cos A) (sin A - cos A ) —- sinA 

- ^ A®rl -aVAXsinA * cos A)0 - sm Acos A) 

jj^nft + T+nH8 


-sinB ' 1 + sinH 

mUHt + sine- H-sitie) _2cosjL _ Z cog j* = _ 2 
(l-sintt)(i + sinti) l-sirrN cos"0 cos ” 

rrv cose ■ C0Sf_ 

' n i i cosec 0 cosectt-1 
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i P Wl/sTV ^ ■-* 

cos 0 lcosecO -1 + cosecfl41 j 

(msec B H )(ctm*cO l) 

^ 2cos0cosecft _2c*it() 2 

cofloc^'o-l col^O 
Ncilher i nor 2 is independcnl U 





















^ttwry 'WRW'onwlflc ItlenlUit* Wt 

IK** * 

W ! m?» ' 2nK« w " > Bl,rt * e ^ 

’ $ it) < ** ” aW *0) - 2»bcosi0.«ln[| r 1 

^W^ 1 ’ * 2 ' ,tia,s( ' sini) 

>J .a tl + 2iibco3llsmU = fr 2 + f> 2 ~c 2 

, 2 tana cota * 0 

^.2^0 (v tana cota = 1) 

j ^ s ^ n ^e and cqs 2 6 lie between and Oand 1, therefore 

£prf va j ecrea ses as power of sint) and cosa increases. 

' s j n 2 6 and cos H fl ^ cos 2 0 ; adding 

cO$ H 0 ^ sirt ‘0 + cos^B or, sin B 6 + cos N 0 ^ I 

1 -v, 3sm z G+2cos 2 !) s tn a 6t .2 

p.isbrt+i®*" 6 6 

v r ^ 


Dssin 




2 1 

o,P-|=i 


. \*/iiFn 

0 .-Minimum value of cosfl is-1 
..Minimum value of 5cosH+12 

;il|airf -Kose - ^ 


sin 2 0 •= 1. P 


= -5+12 = 7 


a. 

6 


1 

2 


b 

a 


■„q _ E - and cos 0 

an0 “ IFTP 


Given relation n«n J 0 + - sinfi cos.0 

0 [ p 3_ bn 3 - v 

(J7^f 


’ (ffTFf’iltt 1 ? 



■» Ja 1 + b" =!=*■ tf 3 + b 1 * 1 

il>1 sinh?.? 1 + sin 3 72.5 t ‘ 

| - sm , 175 +■ cofl s 17,5° -1 - mn 2 4S" 
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-* 36,1 ” u , nf „ 220 meters 

SO . 110 x *2■ ~ meters 
,\ r " 2ft 


l<q (tO 


»>■ m 1 1 i 1 ^ 22 * 

w" 8 + set) 

(sin « + COSH) (^o^ajgffl 

sinH + cosO _ ,_ n 



sijiflj eosfJ _ 0 

cos Osin 0 


f nKltH = J* Ct< + COSeCa ^ 

’ 7 ** SuctoO.H.ts^secacosca^ 

tn ' i sjgg + cosa 

n i -At + 3 in " p ** cos asm « 
from yJ cos a sin a ^ 


1 


sina cost/ = 


t _ _ — n =S> SJI1« q 

from (0) cosasina 

f „, m (in) and <iv) **« + «*« 4 

bul (sina + casa) 2 = - A + «*** - 2s,na cosa 

r <r +2 


(sM 


f ~ f 2 + 2fl = 





3 *. (b) s« 8 -tan 6 = ^eiun 0 ) ! - 4 saOtBn 8 

- JSFf 

3#. tb) x - fi = rtsecO =* cost) = ~- ” jj 

, „ fa 

y - Jfc = facosecQ => smO - - ^ 
v cos^tJ + sin^Q = 1 

••• (aMf*?- 1 

in ii > sirM sti cosA = 4? co&A squaring both sides 
sbiM + 6 cos 2 /I - 2V6 sin/1 conA = 7 cos*/I 
^ *lnM oosM + 2 #/6sin/l cos/1 
Adding 6 sin 2 A both sids 

7sin 2 A -co&M + 2V6 sin/1 cos/1 + 6 sinM 
or ' 7sin2 A = (COM + ^6 sinA? 

4 co »A + V6 slnA = * p sirM 
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- 1 

f ^ + «m 2 (i + UnD>cniio 

j *£ 

¥ $U* 2 * 

> ?La* -® 


/'** h 1 

.* i*.&«'** 

.< i.U 


/ * ^ j („ + cf * i> 2 + c 2 
‘ *»■#"# ^ 

maximum value of cos* is l 
* *»' 4 ; M^ imwnv value of sin < cos *) is si 

Lnccs.W.-l 

>' clfi t* 1 - COSI = s,nx 
" ... sin 11 * + 3®^°* + 3si n 3 x + sm*x~i 

4- 3rr»c; 5 r + '^i-o.c-' 4 -^ , _ » 


sin] 


*1 


= (cos 2 * + cosxf -1=13^ 1=s q 
G iven 3 sin 0 + 5cos0 =■ 5,Squaring 
9 S in=e + 25 cgs 2 0 + 30sin© cos© =» 25 
m 9 (1 - co& ^> + 25 U - sin 2 !)) + 30 sin© cos© = 25 
oc 9 + 25- (9COS 2 © + 25 sin 3 © - 30 s^o cosQ) _ ^ 
0( . 9 = (5 sinB - 3 cos ©) 2 


5sLn0 - StosB = 3 

£ ( C ) v sec 2 © - tan 2 © = 1 

(secfl - tan©) (sec© + tan©) = 1 
/. (sec0 — tanG) p = 1 

sec© - tan© = ^ 


... (i) 

(v sirr.r = covrj 
COS 2 x + cost - 1) 



and sec0 + tan0 = p ... (in 

I 1 + p 2 1 + p 2 

Adding 2sec0 = -p + p = p — or* sec0 = -gp 


It fc) (sin© - cos©) = cos© 

Squaring sin 2 © + cos 2 0 - 2sin©.cos0 = 2cos 0 
or, sin 2 © = cos 2 © + 2sin0CO80 
Adding sin 2 © both sids 

2 sin 2 0 = cos 2 © + 2s in ©cos© + sin 2 0 
or, 2sin 2 0 = (sin© + cos©) 2 
sin© + cos© ~ ^2 sin© 
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or, I«n4(l = tnn(9tr ^ 


or, yo - 9tr 


1 

2 


48. 


4 *». 


w , Given mn'ltl tanM - I 
or. Wn4« - t5nW “ <0 ‘ SU 
or. 40 -W-S 0 
or. l> = 10" 

sln(58 - 2*0 - ni'OCI - HlnW 

(.,) sec x = etwee y = see (9tT-y) 

. v = 9(r' - y "> -V + y ~ 9tr 
V cosec (x + y) - o»« 90 " “ 1 

(tn tan20 = cot(0 - 18 ”> ~ lan < 90 ° - < 0 “ 

. 20 = 9(r-e + is° 

■ * 

or, 30 — 

50 j c° 

or, 0 = 36 rt or, X =45 


: 


SO (c) Solve as Question number 46 

51 . (b) ^ = (1-sina) (t - sinp) U - sinyKl + sina) (1 + stop) (1 * 
. (1 _ sin’a) (1 - sin 2 p) (1 - sin 1 !) 

_ COS 3 a cos 3 pcosTf 

S2 <c) Solve as Question number 51 and use set*) - tan^ -1 

53. (b) Required value = d + cot 0? - (cosec 3 0) 

_ I + cot 2 © + 2cot 0 - cosec 2 0 
^ eose<rU + 2cot 0 - cosec 2 0 = 2cot 6 

54. <d) See solved example 8. 

55. (b) Do as in solved example 3 

56 . M Take L C M and apply sec 3 8 - tan 3 0 = 1 

- t l flin 2 0 + COS 

57. i C y sec 2 8 + cosec 2 H = cofi 2 0 + S j n 2 0 “ cos 2 Usin 2 0 



60. <d> 


= 1 —- sec 2 0 cosec 2 0 

cos 2 0 sin 2 0 

See solved example *4 

1 rnfi Z 0 + sin_ 6 _ cot 0 + t an 

sec 0 cosec 0 = <^,s0sin 0 ”” ' cos 0 sin 0 

tan 4 A + tan 2 A = (sec 2 A- 1 ) 2 + A ~ 1 J 

= sec 4 /l - 2secr A + 1 + set? A -- 

= sec 4 A — sec 2 A 
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Elementary Trigonometric Idtmtltles 369 

expression - sin 2 0 + cos'd + tan'il + cot 2„ + ^ + mscc 3 fl 

*** + C05l ° ) + ’ anl ° + “*> + 0 * tan 2 0> + <1 + cot 2 ?)) 
= 1 +1+1+2 (tan 2 fl + coPo) 

^3 + 2 Ktanfi - cote) 2 + 2) 

gut (tanO-cote) 2 ^0 

^expression *3 + 2<0 + 2 ) - Given expression *7 

£ 06*0 + cos 2 fl — 2 

II is possible only when each of cos 2 o i* . 

^ir individual value cannot exeed 1 C ° S ^ tS equa310 1 as 
cos’a - 1 and cos 2 p = 1 
sin s p 


tan 3 a 


a=s P = 0° 


Hence 

s =(twOf)P + (sinCf) 5 = 0 
5 j c ) - tan ll°*tan 29° 
b = zcoter-cow 


( 1 ) 


- 2cot(90° - 29°) cot(9tr - U n ) 

= 2tan2^ tann n » 2tanlV'*tan29 - 2A 
4 fc> (secA - cosA) 2 + (cosccA - sit( C otA - tanAf 

~ Be< ^ A + cos 2 - 2secA’casA + cosec 2 A + sin 2 A -2sinA'CosecA - 

cot^A - tan 2 A + 2cotA-tanA 

- sin 2 A + cos 2 A + sec 2 A - tan 2 A + cosetrA - co^A -2-2 + 2 
= 1 + 1 + 1 - 2=1 

ii. lal sin 2 r + sin 2 5° + sinV + ... + sin z 89" 

= sin 2 ! 1 ’ + sin 2 89 ,J + sin 2 5 (> + sin 2 85° +„.+ sm 2 41“ + sin 2 49° + sin 2 45 rt 
= sm 2 l° + sin 2 (9Q - If + sin 2 5° + sin 2 (90- 5)° +.+ ain 2 41 0 


+ sin 2 (9(? J - 41 D ) + sm 2 45° 

~ (sin 2 l n + cos 2 ! 11 ) + (sin 2 S° + co$ 2 5") +.+ sin 3 45‘' 

*1+1 +.11 to term + |= 11 +^=11^ 


* ^8°(cot72°cos 2 22"+ ian7y ^ ) 

= coll 8 l ’(cot72 t ’cos 2 22 < ’ + cot72“cos 2 68 <> ) 

= cot^8 ^> cot72"[cos 2 22 1, + cos'(90 — 22 T \ 

= collB" cot72°lcos 2 22° + sin 2 22”] 

= cotlS" cot(90 - 18r K 1 = cotl8° tan iff 1 = t 
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2cos 2 Q ^ 1 + ] 5 


r **' %y *\ 

, m | 

*• *mi+ r *' -u * 

Mrti» .. \ 

^ m^i * *ww* r “ **y 

^ 4 v„*r '• ft-*,Hr 

„ n ,t ^ «iOu Nin-Mt • tnMHr* | +1 _ t 

*v tA i v ***** " * m<w “ 3 

^ * sm : d)(cos*o - sirrti) = I 

^ cosHi - sin'll ■ j 

ftp’ll - (1 — cos-0) = ij 
2 

-* 2 cos *0 -1 c 3 

r*- ih« V COS^O + COS*0 = 1 

«* cos *6 + COS J ll = stn 3 f> + cos 2 0 

- Whi(J = sin: ° =* COs2Q = ^4 =* COS 2 0 = tan 2 0 

Hence tan*() + ton 4 l) = cos 2 0 + cos^O = 1 
TO (hi v tanl) + cotO = 2 

- [anf, + drs =2 

-> tan'll + I = 2tan0 => (land - l} 2 = o 

«*■ tanO = 1 => cotO = 1 

lan^O - cot l, 't) =1 + 1=2 

71 UJ (sin’r* *■ siirsr) + (tan 2 3° + lan 2 87’) + (sin 2 5° + s jn 2 85'“) -. 

(tan 2 43" + tan^? 1 ) ▼ j>in : 45 

** S + ).to 22 terms + ^ 

(V siir’r i sin*HV' sin* l" i Cv* : l 

“ 22 * | 22 2 

72. fti 2ct*»fJ - sinti = J-, Squaring 4 cos 2 0 + siivt)-4eosl)sinll ** l 


41' 

^ 4{l ~ *i" 7 0) + (1 - cos J 0)-4co6(hain0 - \ 


5 ‘j £ + cos 2 0 + 4 cok()*h{ 


Kind 


H „ , 

i * (2sini) + trusd) 3 


,\ 2sinfl + co» u 


Jl-i 


Scanned by CamScanner 











F 


Elementary Trigonometric Idunim 


v H 



sin 


in 4 ® - cos 4 e 

b 

h 




* 4 = (^f=¥=S=! 


* v sec 2 ® + tan 2 0 - 7 
t { * i + tan 2 ® + tan 2 0 *= 7 

^ 2tan 2 ® = 7-1=6 
tan 2 0 = 3 

^ tan® = ^3 0 60° 

(dl (sec x-sec y + tan x-tan y)*- - (sec jr-tan y + tan xsec y) 2 

_ + sinx sin V? _f Isiny sinr 

cos y cos x -cos y ^ | cosx* cos y + cosx- cosy 


(_JL 

== \ COS X' 


1 


[ 1 + sinx-siny 
= \ cosxcosy" 


!-( 


sin r 4 sin y? 
cosy) 


coax- 


1 + sin^x sin~y 4 2 sin x- sin y - sin~x - sin * y - 2 sin x*smy 

cos 2 x- cos 2 y 


1 + sin 2 ** sin 2 y - fiin 2 x - sin~y 

- 1 T" 

cos xcos y 


2 y (l-sin a x)(l-sin 2 y) 


cos 2 xcos 2 y 


cos 2 x- cos 2 y 
cos 2 ** cos'y 


^ 1 


%. (c) 


cos 2 ® ^ 3 
cor 6- cos" 0 

3 cos 2 0 
sin 2 ® 


cos 2 ® ** 3cot : ® - 3 cos 2 8 
sin® = *2~ *"* ^ = ^ 


=» 4cos 2 ® 

49 

7?. (a} (sinO-cos®r - 169 , 

„ il => 2sin®cos® - 1 “ 
- sin 2 ® + cos 2 ® - 2sin® cos0 "169 

a\z _ sin 2 ® 4 cos 1 ®+ 2^| 

Now (sin® + cos®! - ** 

1Z 

13 


=* sin® + cos® ~ t i® 1 
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, „ 4X - "» d Jr ■ 

«0 i <b > 


. |anO then the vnlue of h ( x 2 _ 1 \ 

i « * "2 


In 

(d 'l 



, 2 - cos’® - 3 sin( ' “f’ 9i "° ' COK ” (h 7 thc value of ^ I r ‘" S, 

(a) | <b) 5 (C) 2 M)fl * 


fH&t * 

1 / sin6 + cos0 = "/2cos (90° “ ^ cn value of cot() \ n 
(a) 41 «* ,/? " 1 (c) ^ + 1 (d) o 




•*k 


Itoin’e + ycos 3 0 - Sine cose and xsine = ycostt; 3 i n9 . 0 ~ '’‘"i 

the value of X 2 + y 2 is K. 

(a) 1 ^ ^ ^ VI W) ^ 


/SSC7T Cf ^ 

If ^ and Bare complementary angle then the value of sin/Uosn* 

sinB - land tanB + sec 2 /! - cot Bis 
(“fj (b) -1 to 2 (d) D 

Minimum value of 2sin=0 + 3008=8 is 
(a) 1 • W 2 (C) 3 


/SSClitT-JUj. 

(d) 5 

tsscTitoimii 

7 sec 4 0 - secr^O equals 

/ * ros 2 e (b) eos 2 0 - cos 4 e (c) tarr0-tan 4 8 (d) tan*G+ta^ 

(a) COS 0-COS ow tSSCTkrAM! 

8 . If cos/1 + cosM = 1 *en the value siirA + sinM is ^ 

(a) 0 (b) - 1 (C) 1 ilcMX. 

9 . If sece - cosece = 0 then the value of (sec6 + c~« is 


,1 £ 
(a) -f 


(b) 


73 


(0 0 


(d) 2Ji 

fSSCTfo^** 


10. If P Sine =V3 and Pcose = l then *e value of P ■ 

fa) it (b) £ (C) V3 ^ 


11. If u = cos“a + sin”o then the value Of „ < d) 0 * 

(a) l « 4 " wueof tanP^V” 

12. If sin(x + y) = cos [3 (x + y)l then * e < d > 

(a) V5 ■ (b) 1 (C) ° ^ j 
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f(1 + 9 cc20» + co l 70»)(1-co 6cc20 . + |iin70o) h 

^ 111)1 CM - 1 (c) 2 (d) 1 

‘ S and 2 sina + 15cos^a = 7 then then value of cotu iK 

fi^ a 2 „. 5 /.x 3 


If 


^ /SSt*77t*f*l2fi/2/ 

f R f£T < 0 < 90°for which , C0 M) K + —CosQ . . 

^value of 0 * u l-sin0 + l + sme = 4 ' ,s 

I?-* 01 (b) 45° (c) 60° (a\ m_ 


(b) | 


<0 | 


W) l 


(p) 


30® 


. tafl 0 = 2, then the value of sec0 is 

* < ( *T (b) | (o f 

(a) 4 


+sm0‘ 

(d) None of these 

fSSCThr42012) 


W) f 


IS 


{SSC Ttvr-12012} 

(d) 2 

(SSC Tter4 2012} 


*i0 tan40 - 1 then the value of tan30 
* « 0 <b) 1 <C) 2 

—- Tf + SK3e (d, V3 

(*) 0 [SXTIi-t I 2001 

„ If 2y cos6 = i Bine and 2v serf - y cosecn = 3, then the relation between 

jandyis (c) (dMa’ + JI*-* , 

(a) Z* 2 + W 85 2 (b) + 4y- fssCTler-l 20121 . 

* « ft then the positive value of smG is 

20 If seefi + tan© - V3, tnen P - 

IM 1 W T 

(a) 0 2 


(d) 1 

fsst r^r-120121 
^6 + stn*0 is 
„ cos 4 a . sisla ^, then Ote value of c0S J a sin* a 
Jt “^ + sin ! P , (d) , 

8 f$SC Vvr-12IU2} 


(a) 4 < b) ° 

sinfijjesl-ri ("' herc0 '^' 

22. Value of r jn 0 + C 0 Sa 

1 -sioit 

. v (b> ' CCSO 

W ~7osU 


(c) : 4St _< 


1+cosO 
< d > sin© 

/5SC'TJer-/2£)/2/ 


sin<2x-20°)-coa(2y^20‘ ) ) 

:rivea°^ € X ~ 

23. lfx,ya«oCUt=P^ c( + y) If (d) 0 

then the valo* ^ 1 4 ' (SSC Tier-120121 

(a) J5 
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** ' M,IW Wh , 

'* Minimum vaIih* uf i t no* ♦ n 1 i (pj 




k 


**' * 1W l« (.) n 

(<ll ? 

" Un " * V,U, *“ ., (||(i Js 

(B ' js <*’> A (*•» h 

Ml * 


.'6 II * - CTWrt* - sind Am! y - jk-cO . (txill ihm. it * ' 

3)t* ’"'"*v.| Ut ' 

(«) 0 (b) 1 (c) 2 '”*• 


/W 


k 

v. 


It sinlt + sm 2 0 ■* 1 then the value of cos t3 fi + 3 Co ^in / ‘' 

(a) 0 <b) 1 (c) ^ 

(4) 2 

~ H - If tan(* + y) ian(.t -y) « 1 then the value of tan* ■ ^ ; ■ 


<a) 1 


(b) ^ 


is 


(C) 


75 



(4) fl 

If mH + = 3 and /l is an acute angle then ih» v „ 

(a) 1 (b) ^ ( C) | {d) p'oM, 

, 2 . Dr?.; > 

'■! Hit 1 simplified valiif» r>f ] — - pl n A + _I+OOS,A Sin/I 

1+COS4 Sin 4 is 

la| 0 (b) 1 (c) si "d (d) co M 

J- If a is an acu te angle and 2sin« + 15cos 2 o = 7 then value of 


(a) g 


(b) ^ 


(c> A w I 




/SSCr*rt^ 

12. If tan 0 - eotO = a and costt - sin0 *= b then value of (a 2 + 4 ) (^ - 
^ 1 (b) 2 ( c ) 3 (d) 4 

/.SH' Itrel2'.' 

11. If (ff 2 - b 2 ) sine + 2a/> cos(J - a 2 + b 2 then the value of tantl is 

(a) ^{(i 2 -h 2 ) (b) 2 ^(ii 2 -fr 2 ) (c) J(a 2 +1j 2 ) (d) jjjfc 1 ** 2 ) 

/SSf Beef* •■' 

M * sin*2r + fti n *69^ is equal to 

(a) Zsin^l" (b) 2sin 2 6ST ( c ) 1 (d) 0 

35. sin 3 5" + sin 3 25" t- sin 2 45" + sin 3 65" + sin 3 85" is equal lo 

<“) 2-S Cb) 3 ( C ) 1.5 <d, / i t -q^i c 
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* 7 (b) Vb (c) JJ - -“'ue oi | ai) (( 

, 0 W) -IS 

n ,**1 values of a. x = cosset + si n 3 a,then ™ *' '* 11,11 ^>111 

i> rf “ l „, 3 13 ,, ™ n Bcof *i B 

Wi«*tS w (d) .i 

. _ cos’a then the value of (cot 6 r» _ ., . 2 * x s 2 


it 

^ BCOS ‘' 
i 1 


1 t> ^ -* 1 

>’« then the value of (cot 6 a _ c -j,, 

(b) 0 r_. . 1 tt) lB 


(•) 

(J) 

(b) 

(a) 

fr) 


2. (c) 
10. (d) 
18. (a) 
26. (b) 


3. (b) 
H> (d) 
19. Cb) 
27. (a) 


34. (c) 35. (a) 


(e) -1 

/Vnswers-li B 

4 ' W 5. U) 

12 - <W 13. ( c ) 

20. (b) 21. (d) 

28 ' W 29. ( d ) 

36 37. (a) 

£ Explanation 


8 


al v sec 1 © - tan 2 0 = i 

- - 

Itl 2-cos 3 B = 3sin8cose 

Dividing both sides by cos 2 e 
2se e 2 B — 1 = 3tan0 

m Kl + tan 2 8) -1 = 3tane 
or, 2tan ! 0 _ 3tan6 + a _ Q 
=* (ItanO — 1 ) (tanO — !).,{} 




tan© =«. 1 i 
2 ' 1 


1 

2 


COS0 lane * l 


but sinO 
'* tan© 

^ sin© + cosQ = ^ cos (9Q o „ Q) 

r - sin© + cosB = ^ sin(J 

H COs0 = ^-l)sin0 

dividing both sides by sin© 
c ote = ft 
U) . . 3 

>n o + t/cos 3 0 = sinftcosB 
# ^ n ©sin 2 t) +■ ycosGcos 2 6 = siriBcosO 
ycosB^in 1 © + *sin0cos z 0 = sinBeosO 
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(d) 2 

Avs'r 2nf2j 



t ■* vs l ii 0 


</ot» 




-- 


or. ysiuB ■* JtfciwU * \ 

From second relation mint) -yeo»« * 11 
Squaring and adding CO and (2) 

(ysln(> + xcc»u) 1 + (xsinO -y custi) 2 =* i 2 + (p 
y^sin'O + cos 2 0) + ^(cos 2 !) + sin 2 B) = j 
l2xysin0eosG will be cancelled outj 
Second method ( Trial Method) * 

We can guess from xsinB = ycosB and that x - cost) and y 
x = cosB and y = sinO 
If also satisfies xsin 3 0 + ycos 3 0 = sinBcosB 
x 2 + y 2 ~ 1 
(Third Method) : 

Let xsinG = ycosB = k then smB = y and cos8 *= | 
Now from sin 2 8 + cos 2 B -1 



sinft 




Jt 2 


y + zj 


= i 


\ y 2 +x 2 ^ 


^ rj \ *Y 

-» fc^x 2 + y 2 ) = 

Again from xsin 3 0 + ycos 3 0 = sinGcosft 


/ 


-1 




k 

y 



*(** + y 2 ) - xy 

Putting xy = Hr 2 + y 2 ) in equation (i) 

JfcV + y 2 ) = Jt 2 ** 2 + y 2 ) 2 
=> 1 = x 2 + y 2 

5. (a) Given A + B = 90° or, B = 90° - A 

cosB = sinA, sinB = cosA, tanB - cotA 
and cotB = tanA 
Hence given expression 

= sinA sinA + cosA cosA - tanA cotA + sec 2 /! la 
= sin 2 A + cos 2 A -1 + 1 =1-1 + 1 = 1 
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Elementary rngonotnetnc Identities 

. * 3co^ - 2(9i» J 0 + ™s 2 0) + cos^-2 + CO8 2 0 

^ ^ tn«nirn um value of cos 2 © is zero 

sipC ^ utn value of given expression =2 + 0 = 2 




M inl 

s** 


^ um value ui tA K n--5aiun “ ^ + 0 

,40 ,, sec 2 ® = sec 2 !) (sec 2 © - 1 ) 

- sec 2 © tan 2 !! = (1 + tan 2 ©) tan 2 0 , 


(roS /l + cos 2 /! - 1 =» cosyl = l - cosM = sinM 

(t> * in M + sin 4 A = cos A + cos 2 A = l 

no* 351 

(JI sec 0 - cosecG ^ 0 = 45“ ( v sec45° = ,, 

seC 0 + cosec© = sec45° + cosec45° = V2 + >12=242 


tan 2 © + tan 4 © 


(v sin 2 A = cos A) 
(sec 45° = J2 t cosec 450 _ ^2 ) 


(d) *"i— 

^ p 1 (sin 2 © + cos 2 ©) = 3 + 1 ^ 

U> 2 « 6 ' 3«' 4 + l = 2 + sin 6 a) - 3 (cosV + sin < a) + , 


Squaring and adding (P sin©) 2 + (p COs0) 2 = 

im3 rOR^f)) — ^ + 1 


+ 1 3 


H 


sin z ct + 


cos 2 **)) 


*- 

= 2 I (cos^a + sin 2 ?*) 3 - 3 sin 2 rt „ , , 

* f/ , F '* S,n a Co ^« (bmo 

— 3 Kcos a + sin 2 *!) 2 _ . □ , 

nr- 2cos^ a sin 2 a| + 1 

= 2(1- 3sin 2 a cos Vi] _ 3 ™ !“? 6 = 

>J J 11 - 2sinV cos 2 a| + 1 

- 2 - 6sin a cosV - 3 4 Wa cos^u. + 1 

*“» - *“« + 1 = 2 (cos 6 a + s^j _ 3 (cosV + + 

Trick, rince all 0. options are idependem of a. piminR a= - 

+1 - 2 fcos 6 0 4 Sin 6 0)^3<cos‘o 4 S m* 0 ) + r 
— 2 (1 + 0) - 3(1 + 0) + 1 =. 0 
We can put any value of a 

M» sin{, 4 y) = co s (3(r + y) * sin (f-3(x4y)] 

A (* + *) = 90 s -3 (* + y) '■ ' 

0| « 4(a: + y) =- 9 Qo 

0r ' 2(x + y) == 45 Q 

tan ( 2 <* + y) = tan 45^ = 1 

<cJ tl + sec20 5 ’ + cot70 Q ) (1 - cosec20 D + tan70°) 

^ + sec20° + tan20 D ) (1 - cosec20° + cot20°) 

=» (l + l±sin20 a V, l-cos20°\ 

V cos 20° A 1 ’ sin 20° ) 

* (^S l 20 o +1 + sin 2 Q & Y sin 20 °-l + cos 20 n \ 

\ cos 20^ A ^S 5 j 
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- 

• -« 1 

14 it) 2 »lno + ^ 7 

2siiw + 15 (1 ■ ! ^ 

15sin 2 <t - 2»lrut - 8 ~ 0 

^ 159in a «-12sin« +10 » ,na ' S " 0 
^ 3sina (5 sina—4) + 2 (5 sina - 4) *= 0 
(3sina + 2) (Ssina - 4) = 0 
r2 4 

/. sma= 3 f 5 
tt 


But 0 is a ^ f 


sina = ^ =* cota 4 

ros0 . _jcgsjL_ =4 
15. (c) j^sinG + 1 + sin0 



or, 

' (i- 


2cos0 

or, 

l -sin 2 0 

or. 

CQS0 _<1 

cos 2 0 


cosG = 


-4 


0 - 60° 

16. (d) Given sect* + tan0 = 2 

* * — Inn'fl — 1 


.*, (secfl + tanG) (secG - tanG) = 1 
2 (secG - tan0) — 1 

or, secG — tanG — ^ 

Adding (1) and (2), 

2sec0 — 2 + ^ 

5 

secG = ^ 


( v *ln* 2 ir i 
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el entcflW tHgonometric Identities 


, H 1 ’*"’’ _% = col -« 

n (90 a ~4tt) 
4 * 2 n* tont 

t # 2 


t 


o- ir 

f 6 « a * tart45 D = 1 

, ^ ft 

‘ , + seC 0 -^ 

I 1 * + 3(cos0 + secG) (cos9-secfl) *3V3 

COS 0 

_36 + se c$fl + 3 ' /5 ‘ 1 ” 3j5 

{in CO * 

^ Flom first re' ation ' tanfl " 1 
Here |»=2y, b = x 

or , 2x — 

. - rt - 3j4?+?^3 

/ i \ r^TTTz _ i or. 2 ’™ 

U X\hy J ±x z 

or - **♦*-* 

or, j4y J + * 2 = 2 

it. tb> Given, socB + lan 

v sec*B ‘ tari " idJ + (anfl) = 1 

... <*ee-‘ an9)l 
or, <«<*-»»« 

0) 

0*30° 

|. sinO *= ^ 

>y CamScanner 



379 



... (i) 
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Lucent* S5C Higher Maihcfnmi Cfi 


21 ^^+ ^S ^Usin 2 a+ m s 2 a 

2 cos z p slrrft 

cos 4 oi 2 „ sin 4 a 

/, -—Tr*-cos a = sin a-- — 

cos 2 ft sm z p 



or, 


or, 


or, 


or. 


cos 4 a - cos z a cos 2 ft sin 2 a sin 2 0- s in 11 a 
cos 2 ft sin 2 ft ' 

cos 2 a (cos 2 a - cos 2 ft) sin 2 a(sirr ft - sin 2 a) 
cos 2 ft 


sm 2 ft 


cos 2 a _ sin 2 a 
cos 2 ft sin 2 ft 

sin 2 ft _ sin. 2 a 


(*** cosra- 


COS ? fi 


M^ 


% 


2 ^ or, tan 2 p - tan z a or, a 


cos 2 ft cos^a 

cos 4 ft + sio 4 ft _ cos 4 a t sin 4 a 
cos 2 a sin 2 a cos 2 a sin 2 n 

Second method (tricky approach) : 


Oos a + stn 2 ct *= l 



A 


cos 2 a +- sir» 2 a = 1 

cos 4 a . sin 4 ct ■, _, 

Iln^P = 1 pOSSlb,e onl y wh en a - p 

■f 

Now put a - ft and get requred value 

sin9"COsQ +1 sinQ-(cosfl~l) stne^(cosO-l) 
a sinO+cosO -1 sinG + (cosfl-l) sinO-(cosG^l) 

|sinG-(cos0-l )]f 

sm 2 0- (cosO-1 J" 

sin 2 G + (cos 0 -]]T-2sin0(cosG -l) 
sin 2 0-(cos 2 0 + l - 2cosfi) 

_ sin 2 0 + cos 2 8 +1 -2eos(l- 2sm0co$0+2sin B 

sin 2 0-cos 2 0-l + 2cos0 

_ t + l-2cos fl-2si nflcos0H- 2s infl 

“Cos 2 0-cos 2 0*t2cosfl , „ 

2(l -cosO-smftcosB + sinO) 

-2(cos 2 0-cos0) 

_ 2(1 -cos0)(l+sinO) t + sirtO 
2cosfl{l- cos@) 


cosO 
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J5 i,. a i 

«,.» - <> n ° ,n " nch u ’’" ,m ' ,,n >y "ptlim („) RiWft 2;/J 

m - 20°) - COM (2v + 20°) 
li) ^ (7X - 20°) - win (90° - 2y ~ 20") 
c* J 20' 1 “ 70 rt — 2y 

" tf**)- 9 * 

'* v + tf' 45 " 

1111 ^ C {x + y) = fiec45s *^ 

4sc<r0 + ^ cosec^B 
^ |fl ^ 4 U + tarL2 °^ + 9 (1 + co^B) 
ss 4tan : 0 + 9cot 2 0 + 13 
(2 tan® " 3 cotfl)- + 2*2 tanH- 3cot0 +■ 13 

„ (2 tanO - 3cote ) 2 + 12 x l +13 
put ( 2 tan 9 - 3 cot 6) 2 2:0 

, Required expression 2 = 12 + 13 = 25 which \ 
fjott ' Do not work 

(2tanU + 3cot6 ) 2 - 2-2tan0- 3 cotf) 

*. (a ) tan (* + y) tan (x - y) = 1 

- tan(x + y) = ^jr^y = «>Kx- 3 ,) 

lan (x + y) = tan (90° - (x - y)) 
x + y = 90°-(x-y) 


(v tanH cote = 1 j 

is the minimum value, 
as 2tan0 + 3cot0 * p) 


2x = 90° 
2x 


¥-30° 


tan^ = tan 30° = 


43 

16. (b) x “ cosec8 - sinfl 

_ _1- c : nH _ l-sin 2 Q eos 2 0 
“sin8“ bin0 “ sinQ ~~smW 

similary y=^g 


- JL1 1 . 2 . cos 4 0 Stn 4 e (cos 4 fi , sin 4 6 , *, 

.. xy* (x* + y 2 + 3) = ^B^a^VcosV 3 

( cos 6 6^stn ia +3 \ 

\ sin 2 0 cos 2 0 J 


= cos 2 0 sin 2 0 
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1 llghor Mnllwm*Uoi 

< oW »u * 

- Hln^ttawMJ —^ty 

ila >» 2 0 + 3Jiln 2 0co« a (l) 

27 " “ 1 




cos 2 lt 


f \ - 3«ln a l —,— 

„ ^hiauv'o -slir « eo» 0 

, i ( anO + *in ,|t - 1 — |nO-1-««n a ° 

2 “ ‘ + 3^11*0 + 3co/n + cos 6 *) -1 *• s 

Nt1 "' ^ ^ (coS < 0 )3 + 3{COS 4 0) 2 cos 2 0 + 3cos 4 0 {cosfyp + (c , 

r^O-HcosW-l 
= {sin 2 fl + sin0) 3 -l 
-1*-1 
« 1-1^0 

’’S. U) tan (x + y) *“ tan ^ ~~ ^ 

» « a n(^y)-I5T(V^) =cot(r ' y> 

^ i + y = ^ ^ 


<■-* ctttHl 

(VS,n ^«nC i 


nr. 


2jt 


H 

2 


n 

4 


,*, tan x = 1 


29, (d) Given eot/l + cosec/l — 3 

We know that cosec 2 /! - cot 2 A = 1 
or, (cosec/4 + cot/1) (cosec/l -coM) = 1 
or, 3 (cosecA - cot/t) = 1 
or, cosec/4 - coM - 3 
(i) and (ii) adding 
2 coaecA - 3 + 3 “ 

or, cosec/1 = | - jj 

.*. b= Jh Y ^p I = J25^9=z4 

cosj 4 = ^ § 


*-(il 


— W 


30, (d) Given expression = 1 - ■ s * n _—sitiA 

1+cos^ sin A 1-cosd 

_ -j l — c os 2 /! (1 *t cos A )( 1 ~ t?os/1i) ~ sin A 

1 + cosA sin^(l-cosj4) 

_ I _ ( 1 4- COS /l )( 1 ~ COS A ) 1 -rrWU-Sinli 

(l + cos/l) sin (l—cos/l) 
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■" "'‘lies 


•mXtt 

)Js iiio+ 

j^nd +15(1 - sin J a)« 7 


il 


l5cos 2 a = 7 


cos^-cos^ 


1 


l^a-2sina - 8 = 0 
sma = | 




3 


. cot® ^ 4 

^ ^ + 4 = (tai \9 - cot 0 )^ + 4 

= tan 1 !) + cort - 2tanfl col g + 

otan 1 0 + cot i a-2 + 4 

= tan 2 ^ + cot^e + 2=(tans 


/ - ^ + COtfl)2 


M 

lb* - if ~ t(cos 9 - sinfl)* - \)2 

= (We + sin 2 B - 2sin0cose - ip 


I- 


cos 0 sin 2 0 


— (1 - 2sm8cos0 -l) 2 

= 4sirvHkos 2 G 


s. (b) (a 2 - b 2 ) sinG + Tub cosB = tr + tr 2 
dividing by u 2 +- fr 


^jv+w* 


r*l 


7^ sine+ ^ C058=1 

we will solve it by trial 

{***$ 

{a 2 +b 2 f (a 2 +b 2 f 

/. From ffl 4^ = sin0 and -J*t= cosGcan be considered. 

+b d + p 

so that siivNi + cos 2 0 = 1 

u . „ sinB u 2 - fr 2 

Hence tanR = 2*b 

ic) sin 1 !!® + sin?69 a - &in 2 2l“ + co 5 2 21 — l 
^ U) sin s 5® + sin 1 ^ 0 + 510*45° + 5in 3 65" + smI&5 
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.... «tc IIIH'”'. 

lM**** ty ^ 

,*$**gtw | 25“ + (jrJ j * ■„, 

Jr)+ U*Z-“ + a* J 2fl") + i 
w(l an*5* + *>* W + l 
. . 1 - ? - 2*5 

«-1 + l + i 2 


ii) 3*ta^ a a 



60* 


or, 4 eos 2 a = 1 
/. tana = tan60° = 



rtis^ot + sin 2 a 

^« + l-eoA. + 

= 1 - c os 3 a sm 2 a = 1 - ^sinacosaj =l-j sin 2 2 a 

When sin 2 2a = 0, X = 1 

, . i 

When sin 2 2a = 1, x - 1 4 4 

Second method 

x = cos 4 a + sin 2 a — cos 4 a + 1 - cos 2 a 
= cos 4 a - 2 cos 2 a-^ + J - (2 J +1 
= (cos 2 a -jJ + f 

When cos 2 a = j then x— ^—1 j + ^ = 4 

When cos 3 a = l then x= ( 1 - 5 )+| = 1 + | = 1 

3 

■*■ Minimum value = 4 , maximum value, = 1 


38. 


(3) Sl’n 2 ti — coS 3 Cl —r- -—^ COS 2 Ct 

sa cosa - =* seca = co^a 


Now, 


cot a— cot*a = sec 3 a— seca 

— seca (sec 2 a — 1) = seca * tan 2 a 


... (i) 
(from (i)) 


sin 2 a 


= 7=4— ,sinia 

cosa ” 2 - — 3 — 

cos a cos^a 

= sin 2 a __ . 
sin 2 a 


(’.* cos'a = s*in’«) 


**★ 
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Height and Distance 



^^terminology: 

^figure given below a person is eying at a fl a „ ... . D1 

* 1 MS** is ^ and its to P * ? « shown in ^ 

^ man- B a Horizontal line is drawn from E to flagstaff ‘l u ** °‘ 
* sla ff at P, then g Staff whlc h meets 


v 




Or * 



E Angle of elevaAIoiy!— 
~ ~ 3 £ngle of depression! ? 



Horizontal line 




<V 




O 


U Line of Sight : To see the top 'F of flagstaff, the man raises up his 
head and see along the line (ray EF). To see the foot ‘O' he looks 
down towards ground and see along the line EO, These lines EF 
and EO are called line of sight Hence line joining the object to the 
observer eye is called the line of sight. 

1 - Horizontal line If one looks up at some object without raising up 
or lowering down his head, the line of sight is called horizontal line. 
In the above figure OP is the horizontal line. 

1-3 Angle of elevation ■ If we raise our head (or eye) to see any object 
then angle between line of sight and horizontal line is called angle 
of elevation. In the above figure angle of elevation of top 'F of flag 
at observer eye is ZJ^EF. 

14 Angle of depression : If we lower down our head (or eye) to see an 
object then angle between line of sight and horizontal line is called 
angle of depression. In the above figure angle of depression o oot 

0 at the observer eye is Z.PEO. 
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1. 


..tnl »*Vrt M<»‘ '*» ** l** 1 * 1 * 



U 


l./ 




it,... "'I’l’'—* lf wln-ri.(, 

. )(>> . ,„,i .m.l I i« It*.I' "■ « ■”"•*** l< l, „ 

|SWn ,, m „i,.... 

,> 1 f\ |lwit /C WT fc ’Winihi’Ungli'Mihii, 

J n tower i >1 M pt'li" ,>1 
attitude and shadow 
lulH’Sim mjHH'n inmi a|H»lnl /’themingli-I h*1 w^nh 0ri , 
inte right if* «*M«* Sun's Altitude. Thun angle of L -fov '* nUf W 
rn >m a f'Oint P is called Sun's altitude. In the ^ 

Sun's .1 Hit info in first case is <1 while in the case (H), j t £ l * n H*, N 
Now, H B is the top of tower /IB and line joining the sum ^ 

meets the ground at C then length of shadow of the tow *' 
the Sun's altitude is AB. 


&n<j 



»% 


Sun (Su-tge (ii)) 



B 



' <X 

& 




Fundamental concept to solve the question on height and d 
Go through questions carefully and draw an outline of the 
Consider unknown quantities as *, \j, h, ct, B etc. Concentrate^*' 0 "' 
angled triangles in the figure and make equal number of eq Ut vH 
given unknown the solve tile equations. * 0ri5as 


2S Solved Example WM. _ 


> 


The angle of elevation of the top of a tower standing on a horizontal 
plane from two points on a line passing through the toot of the tower 
at a distance .t and y respectively are complementary angles. Find the 
height of the tower. ' (sscmr-limi 

Solution : In the given figure OT is a lower. A and B are two points on a line 
passing through the foot of the tower and respectively at distances 
of x meter and y meter from the foot of tower. 

If angle of elevation of top of the tower from point /I is 0 , then the 
elevation of top from point B is { 90 ° - 0 ). 

In &OA 7 tanO = £ 

tan { 90 ° - B) = | 
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^feotdaviilion ot top li of a tower AB from a point P on the ground 

’ i5nu’*° raW0 >' trom tl ' c tcwi 1S 60 "' find height of the tower Also find 

of de P rcsMOri of lo P D of a l 0 V 3 meter flag staff CD which is 
at3 distance of 5 meter from the tower 

Ji|ri0fl tlnthe figure AB is a tower. APis 15 meter 
%d IAPB = 60 ° is the angle of elevation of top 
tl f tower from point P. 

[f height of tower is 'h' 
llien in right angled APAB, 
tan 60 ° = ^ 

of, ft = 15 tan 60 ° — 15 /3 meter. 



A 5 m 


swmd part : In the figure CD is a flagstaff where CD = 10 V 3 meter It 
is at a distance of 5 meter from the tower i.e„ AC = 5 meter. ’ 
Draw, DQ If to AB then 


SQ = A5-AQ 

= 15/3-10/3=5/3 meter and DQ=AC-5m. 
if angle of depression by point fl on point D is 0 then AXBD - 0 


*'• LBDQ = 0 (alternate angle) 

In right angled ABQD, 

tan 0 = ^ ^ - V 5 = tan 60 ° 

H = 60 ° 


(see figure) 


3 Length of the tight thread of a kite from a point on the ground is 85 m. 


If thread subtends an angle Q with ihe ground such that tan 0 = 
find the height at which kite is flying. 

Elution :fn the given figure OK is the tight thread of the kite and 
is the height of the kite. 

■ 

sin 0 = 


^ eri 


AK = H 
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l.i' . klU- is flying at a height of 40 motor *, 

, 10 enws n river a person cover*. a straight forward <j t 

along a bridge over the river, it bridge subtends $y-"'**'** ot v „ 
oi the river rind the width of the river. 

soluturn : Let length of river be BC = r m 
ytH = 325m 

perpendicular ^ x 



sm '■ " hypotenuse AB 3© 




J ience width of the river is 102.3 m 

' In a storm, a treegot bent by the wind whow U>p meets the ground*,^ 
angle of 30", at a distance of 30 meters 1 n mi the root, what i- the houjtt 
of the tree. 

Solution Ut height of tree BV 

Suppose tree bends from point C anti touche* the ground M point A 
where. AC = CD 
In nehl any led A/1 SC . 
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IMrIiI rttul I H'lfrttitf* 

- M'- ' S mrlw 

tM«l MghUtnho Uv* Hi' i 

30 60 wo 

* d' a 


wi 




ffM'iii ft) 4hil fill). 


Mil „ V3 *W4 „ 

& 73 5 niHt.r. 

^Mtcut i-or smh a situation height of the tree « m ( 1 ■* *irv ( i 1 
m m mt motor, II **■ 30" ^ * 


height of the troc = 30 
= 30 


( lJ-sm3Q° \ 

\ cos 30° / - 


A 

i 73 


1=30^3 


\ 

l + 'l 

)=30 

,_2 

73 

; T , 


meter 


The height of a lower is 50 meter. When thr* «=„„-« . 

s* 3 ^ ,ength i ihrshadow ° f ^ 

mct er. hind ihe approximate value of* in meter. 

Ration : Let height of the tower - AB (see the figu re) 

In right angled A^BC, 1 A 


tan 45° - 


1 


50 

BC 


=» BC — 50 meter 
In right angled AABD t 

Un 30“ = $§ 

„ JL = Jfi_ 

Wbd 

^ BD = 5073 
=* BD= 50(1.732) 
=» BP m H 6.6 meter 


(i) 



t 


1 


-*> (it) 


CD = x - CD - BC = 86.6 - 50 - 36.6 
Shortcut: In the given figure if f),, * are known then 

k_ X _ Jf XCOtl), 

* " cot0 2 -cotOj a,ld * = aTitij-coRT, 

Sn the given problem, h = 50 m; = 30", (1 t *= 45* 

' ' “ cot 30 °-cot 6 (F 

*** x = 50 ( pi/ 3 -1) meter = 50 (73 -1) meter. 
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a ^ ru 8 B » 

7. A person standing on the bank of a rtVer 

elevation of the top of a bee standing on the 0bSerVes th 
he moves 40 meter away from the bank. h« e 1Pp0si h? b* V 
to be 30°, Find the height of the tree and ^ ds 


■'ak*, - \ 



A 

*<**>-». 


, * (,n iet l . r 


If. 


S» 


<i|| 


■fill 


Solution : Let height of tree AB = h meter 
Length of river BC = x meter 
Jn right angled AAEJC, 

tan 60° = && 

_ £ h 
“* I * 

*«■ h* \/%x 

In right angled A^ftP. 

tan 30* - 

■* 40) meter 

^ 3.v - x 40 meter 
■* lr ^ 40 meter 
-** Jr - 30 meter 
putting value el i in (i), 

*■ mm 

•*; hMgh,<rf »m 

Width ol the river < IlliiH-t.-, 

Shortcut : As mrm„„ n | m sh .,„ . 

h _ 10 1 ‘"‘" 1 n.. h 

cotM^-coifth 

= -JSL_ _ _40 
JJ_ I n~]\ meter 

* (V) 

x __ jjpootAO 8 

CCHj^-COtbO 5 

=(20*3)cot60-'=20,3x-^ = 20 meter 

* Jng,o ot Novation ft of the top of vertical. , 

eR1UnJ ,J "»"herv ,a„o = A . Qc, walki , " lmm ***’*"'*' 

tower m (he same straight r * *” , ' ,n g 19- tnetm ton-aids tw 

the height of the tower. ^ ^ elevat * cm is n tan o * _j . Rad 

^ oc = y meter 


^ r< »n ( 


fiiJi 
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\ lelghl tmd Distance 


391 


j^rtiglwlABCD, 

K 1 ™* yn 

itann 
3 




- r 4 

lin in right angled AACD, 


£fi = tanO 
AL 


E* v 


,*lir.g(i>by(“)weget, 


i l«+y_ 2.12 

-- X “ 


y 


4*T 



to 

id ^ = 4 


192+y 9 

* y " 5 

=> 9 y = 5(192 + y) =*■ 9y = 960 + 5y 

9y-5y = 96Q =* 4y^960 

^ y = 240 

putting value of yin (i) 

2^=4 =* 4x = 720 x = 180 

Hence height of the tower = 180 meter 

Shortcut : As mentioned in shortcut of Q.N, 6 (height - x ) 

_ 192 

x “ cot8-cola 


142 192 =*332x15 = 1 12x15=180 meter 

36 - 20 ^ 16 


0 H) (W 

y (cotF^5Fo) cola=180x 3” 240meler 


t. The angle of depression of a point on the ground from the top of a tree is 
60 s . Lowering down 20 ni from the top, the angle of depression changes 
to 30°, Hind the distance between the point and the foot of the tree. Also 
find the height of the tree. 

Million : In figure, AB is the tree and C is a point on iho ground. 
According to question, 

2.LAC = 60° ~ 2-ACB 
LMDC = 30 s = 2.DCB 
Let BC — x m and AB = y m 




















IT.-:: M "™ n, " c ' 

lil"i 

U\ ri&h\ angled 4D»C f » i m 3 u .] 

73 


y-20 i 

or, y - 20 - ;\ 

\ v* 

uv»m equation {0 and (ii), 



■•• (H) 


or. 2(1 = 


K *)' 


or, 20 = ^-.r 


or, x = 1073 = 10 x 1.732 «= 1732 

” di3tance behvecn point and foot 
■■■ *■•* 

*‘* height of the tree ^ 30 m 

Shortcut : Imagine figure m horizom-.] -1 
shortcut of Q.N.-6. n£a ' directi 



l7 -*2 


m 


x - 


- 20 _ 20 

cot30° - cot 60” ** 1=—T 

^'73 


1073 


1011 a S rr. 

A men «»^ h 



is 


andy ^20 = (107I)cot60° 

= 1075x^ = 10 
y = 20+ 10 = 30 

10 . upper CTd of a ladder tomius a i 2 meter . . . ^ 

Of a street. The ladder is rotated to opposite^® < T " dow "« rid, 
foot fixed and touches a 9 meter high wimW ir f '* * treiH k «P'"tHu 

lo m, then find the width of the road ength of the ladder 

Solution t Let ladder «= BC = CD = 15 meter 
Band D are windows on opposite 
Given, DE = 9 meter 
AB = 12 meter 

In right angled ABAC, AC 2 + AB 2 = BC 2 
or, AC 2 + 12 2 =: 152 
AC + 144 = 225 
AC 1 = 225 - 144 = 81 
AC = 7§T = 9mcter 

Similarly CE - 7l5 2 ~9 2 = 7225-81 = 7144 =l 2 meter 
* - Width of the road AE = AC + CE - 9+12 = 21 meter 
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wrv* 

<•"7 .= 


I (eight oimI DUlnnn 

I f ft ,m tho U'p nf .1 light house fill' nngle of depression of 
in op|H^ direction mv respectively 60* and 45 s * If distance 


rff* 1 


^ i I 1 I \ L 

lh(f tW o ships in .’tKlf . j | motor then And the height of lilt* 


1 u't heigM of lamp post - * 


i n m , positions of both ships 

C#* 1 ' /j3+l\ 

^ ^ stance between ships CD = 200^— 

»_ j * ni- AS = 1 




iht angled qb - tan 60" 


tir ' 0 


-CO 


j4B 


Jn right angled AAHD, ^ = tan 45° 

ft _ 1 
=* BD 1 

4 BD ^ ft 

Now, CD ~ CB + BD 

- 200 



D 


(ii) 


[from (i) & (H)l 


(^ +i ) - 
w - 


200 


200 


(0 + 1 ) 

0 

(0 + 1 ) 

0 


Height of light house = 200 meter 

It From the top and bottom of a 40 meter high tower, the angle of elevation 
of top of a light house ore respectively 30" and 60°, Find the height of 
the light house. Also find the distance between top of light house and 
foot of tower. 

Solution : Let tower BC - 40 meter 
Light house - AD; 

AE = U meter (see the figure) 

and BE — CD = x meter 
in right angled AREA, 

} h 

- i 


= tan 30* 


1 

0 
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»♦ 0) 

** BE-CD-/.J5 meter 

In rl|thl (WRlcd A A DC, £p-tnn f>0" 

- 4% fi-fl 

I) + 40 « ^5 .v 

=> It + 40 - 4 $ x /r ^3 i By (L)| 

40 = 3/r - fi 

=» 2Ji = 40 ^ Jt — 20 meter 

,\ height of light house = 20 + 40 = 60 meter 

In right angled AADC =sin60° 

60 §_ 

60x2 



V3AC=60*2 


AC = 


42 


2 42 

AC = 60x-|x^ 


AC 


60x2*42 


AC - 40 v.3 meter 


Required distance AC = 40V3 meter 
Shortcut : I the given figure if y, a, (J are known then 

y 

1 


Ji = 


tanucolfl'l 
ycoto 


x ~ 



tana-tan |i 



13. A boy s Landing on a horizontal plane find that angle of elevation «r a 
bud 100 meter away from him at 30°. A girl standing at 
a ovc the plane find that elevation of the bird is 45°. If bov and girl arc 
i* the oppose direction find the distance between the bird and the girl 
o ution ;Ut A, E and C be respectively position of bird, girl and boy 
In MBC, 

sin 30° = AS. 

=> hi® 

** 2AB m 100 

** AB = 50 meter 

Now, AD^aB-BD 

= 50-EF {From (i)| 

= 50 - 20 = 30 meter . (ii) 


... (i) 


4^ D 


t£ 



£ 



n 

/\wr r 



C 1 

\ * 





















r' 


h%lu rtiid Distance 


395 




sin 45° - if 


1 , 

& 


30 

ft 


(from (ii)| 
A E = 30/2 - 30(1.41) = 423 muter 


(v 41 =1.41) 


Z.CDF — 60° (given) 


llt he foot a mountain th<? elevation of u s summit is 45° Af^r 
• ^dlns 600 meter toward..the mountain, upon an incline of 30" the 
Ration d»hg« «> 60". Fmd the height of the mountain ' 

dotl i Let height of the mountain be BC - ft meter 

* * * £*• m T tai1 ': C ” 1,5 Summil *« According to 

^stion £CAB — 45 (see the figure) 

^pisindanation of the mountain at an angle of 3 QP 

. aD - 600 meter and Z.D4E == 30° 

p f aw Pf 1 BC and DE 1, 48 

Siniilarly, 

tn tiDFC, 

iDCf = 180° - (90° + GO* 5 ) = 3Q° 

In \4fJC 

LACB - 180° - (90° + 45°) = 45" 

LACD = LACB - L DCF * 45° - 30° =, 15* 
and LCAD = 45° - 30° = 15° 

[nMCD, 

AD = DC [sides equal to opposite angles are equal] 

DC = 600 meter {-.- AD =* 600 meter) 

la right angled A4ED, sin 30° = ^ 

=* 1 DE 
2 “ 600 

=* 2DE = 600 
=* DE = 300 meter 

bright angled, ADFC, sin 60* 

- # FC 



FC 

DC 


2 “ 600 

** 2FC ^ 600^3 =* FC = 30043 

■ * height of the mountain BC = BF + FC — DE + FC (v BF — DE) 

= 300 + 300 43 = 300 (1 + ^3) meter 
^ortcut: when angles are 45° and 30" and AD = x, height of mountain 

iM)] 
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X w ,n.. r 

j>- ,( 3 t 4 fO tan « 

^ * .V tan ti + lan n 


JLr-tanrt + ntan a 


ft- ta n n + ^' tan <* * tan ft 
^ ft * "" IHrTp” 

ft tan p « ft tan a + a tan a * tan |} 


^ ft tan p - h tan a = a tan a ■ tan [1 
rf, ft(tan p - t an a ) - n tan a - tan |i 


. heigh* of tower ft = 


«tan a-tan ^ 

tan ft - tan « 


I from (i)| 


. ^aeroplane is flymg above a horizontal plane. The angle of depression 
rf two consecutive mile stones at pl ane in opposite directions are 

respectively a and p. Prove that height of the aeroplane is lan 11 ta *i P 
. r tan« + tanfi 

sW m. : Let he.ght of aeroplane = AB = ft fan and BC , x km 


A 



fn figure C and D are positions of two consecutive stones 
’* ^ = 1 km and BD = (1 - x) km 
[n ri g^t angled AABC, 


tan a 


AB 

BC 


X tan a = ft 

bright angled &ABD, 


L 


lan & “ 00 
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tw 


—— tan p 


a ft 

t an p i . x 

^ h tan 0 -a inn p 

»# /j tanp- tana 

t an ritanp-htenj* 

h - "tana 

^ h tan a - tan a tan 0 - it tan 0 
^ ft tan a + h tan p - tan a tan p 
^ ft(tan a + tan p) = tan a tan p 

ta na tan p 

height (/i ) - tan a + tan p 



Ur. 




is The ancle of elevation of a stationary cloud from a point I, m tlw . 

' ' , lfce ls 15" and angle of depression of its reflection in the lake 

..... Mtanff+bnu) "*'* 

that height of the cloud above the lake is tl]l| ,.j . 

Solution : Let height of cloud from surface of lake DF = /( meter 
and perpendicular distance of cloud from point A = AE 
Ef = H - ii and EC H + h 

EF 

\ n right angled &AEI , Ian « A f 


1 rovti+r 

Cloud 



tan u 


n -fi 

JC 


H rJl 

tar u 


<•> 



(ii j 


In right singled A. U L , 

Ian 0 = 

. H + /I 

tan 0 = 

, _ H ±h 

* tan |t 

Comparing (i > and l ii ) 

H-h jj±h 

tan a tan p 

H tan 0 - fj tan p = H tan a + h tan 

H Ian p - H tan a Ii Ian a » h tan (I 

H(tan p - tan <x> = hi tan <t + tan p) 

_ /i_(tan a +_ tan p) 
tan p- tan « ' 



a 


Proved 
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m 


rtl ., n pU-oMevotkm of« cloud from a p„i„i,, mcU(r nbovo „ lt , Bttrfliee 
* l.’ ke is "•‘ hc nnB ' L ' of dc P^nn of Us reflection In the lake it. (1. 

' that height of the cloud from observation points is - 2hwc n 
p° ton |t- tan n * 

U’t distance of cloud (4), from observation point D is 

^ DA=y 


h 


... <l) 


<ii> 



AC - H and DL 

. fight angled MBD, 

p M 

tana= D g 

„ H-h 

tan a - x 

H - fi = x tan a 

H~h + x tan a 

fright angled bA'BD, 

A'B 
tan p= Dg 

n H+lf 
=s> tan p = x 

H + h = x tan p 
fiom equation (i) and (ii), 

Ji + x tan a + Ji = x tan p 
x tan a + 2/i = x tan p 
2fi = -t tan p - x tan a 
2Ji ■ jeftan P — tan a) 

2h 

tan p - tan a 

la right angled WBD, 

DJ3 

cosa =ad 

=» cos a = y 

Jf 

0 y = COS a 
=*> y-jrseca 

putting value of x in equation (iti) 

2h sec a 

y tan p - tan a 

A spherical balloon of radius r subtends an angle 'a' at an observer's 
eye. The angle of elevation of centre of the balloon is <f>. Prove that the 

height of the centre of the ball is a sin $ cosec n . 

^hlion : Let height of centre of balloon Is It. O is eye of observer and centre 
balloon Is C. (see the figure) 


(iti) 
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I ' 1 ’ 


* 



cM I CM 

.LKliCMC-^ 

Similarly.!"^ 

/( *OflL - W 

cosec j = C /1 

0 

^ oc 33 cosec 2 

0 

** oc = e «» ! ec5 

In rigH angled &ODC 
CD 

sin $= 0 C 

■ * A 

=> sin $ = q£ 

=> /j - OC ■ sin ij> 

0 

^ ft z= a cosec j' s * n ^ 

hfuolil = II £ 


. ■ ■ (i) 
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; Exercise-12 A ™ 

1 . A 100 m tall radio antenna stands on lop of a house. From a poim 
the ground, the angle of elevation of bottom of the antenna is 45 ° 
angle of elevation of top of the antenna is 60°. What is die height of the 
house? 

(a) 100m (b) 50m (c) 50(V3+l)m (d) 50(^3-l) m 

~L The angle of elevation of the top of a half constructed tower at a distance 
of 150 m from the base of the tower is 30°. If angle of elevation of tnpof 

tower from that point is to be 45°, then by what amount height of the 
tower be increased ? 

(a) 59.4 m (b) 61.4 m (c) 62.4 m (d) 63.4 m 

3. The length of shadow of a s cm tall man is p, cm when Sun’s altitude is 

it ts of tlie length q cm when sun’s altitude is [5. Which of the follow¬ 
ing is true when fl = 3a. 

(a) p~q =$ | ^ a ~ ^ an | / tan3a- tann\ 

\ tW3atana ) W p-q-s ( 3tan3a!ani J 


4. 


(d) p-q 


- _ _ / tan 2 a ) 
~ T s \ tan 3« tan a) 


(c) p~q=s( l^fl 3ft-tana \ 

' fan 3 a tan rt j 

length of shadm f T * OWer is 15 m and at the same point of time 
(s) 21 m a ? ee is m - What is the height of the tree ? 

( b) 10 m ( C ) 35 m (d) None of*** 
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lo of elevation of top of a tree from a point \i f due vmt of 

hi*i 1 i Tt)J ' t ' • 60 s and trom a point /■, due went is BO 41 , if distance between 
t J lt »tie* | s l60 f ee t, what is the height of the tree ? 

(M 'm# {eet (b) 60(eet (c) vf fcel W) 23 fed 

<-1 f 6 m and U m are st and >ng vcrlicatly on a plane. If distance 

j r feet is 12 m, what is the distance between their top 7 

► lie h' ,tfenl ie (b) 12 m (c) 13 m (d) 14 m 

(*>) ^ ^ , ]ti tude is 30°, the shadow of a tower is 15 meter What is 

VVM* SU , n Shadow when Sun's altitude is 60° ? 

' (b) 4 m (c) 5 m (dj 6 m 

(a) 3 nl f .,| eva tion of the top of a tower from two points at a dis- 
fhe ° \ an< j 64 meter from the base of the tower and in the 

* ppffi of 36 rfttrvs with it are complementary. What is the height of the 

U‘ strai6h 

10 wer? (b) 48 meter (c> 25 meter (d) 24 meter 

fa) 50 meter , D f an unfinished tower at a distance of 

The angle ° f eteV ^°" 4S ». H ow much higher must the tower be rased 

1 Too m ^ itS Z o{itSt ° pat *“ ^ POin ‘ ^ 

s0 that angle of eie (b) 1(JQm 

(a ) 50 a® m (d) 100(V3+T) m 

(r) " is 16 meter when elation of Sun is«T- 

SS? of the “* J 6 m (0 16 V 3 m W I m ^ 
l3) Trved from the top of a 

bh, then what is the (<«( l+ V3j 

u (Btl)h ^tr-SlSSr* 

tt An aeroplane “ **^*<1. The angle of 5 what is the verh- 

5000 feet from the g respectively 3 ■ 4 

fmmapointsontheg*»“ IaneS ? 

cal distance between these fr) gflOOfl *« 

W 2500 (VS +1) feet (d) 5000 0 * > a point on the 

(c) 5000 0- 1 ) feet fU.south direet'O"- and is at •** 

■* _ is in north s ^ h , eaSt d«^ JJrflIar distance 
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VM 

U A in Art 

length 


rmmi * ■ "f *" 1 . .. 

usMiuls at the wi»I oi liw*hiidciw of n ptiJt?. j ^ 

of dimluw is * f Hurt of p»k*. Whin in iheSuiv, 

(10 311" W 45“ ( d) |5 , “*> 



(a) nr w » * w w 15 » 

is llu*Anglt'ofdepressionofvertices* tif«rt-'Ruhir hexagonfyj n( ,. 

nn the (op of a 75 in high lower standing at Ihc centra cif (£,? * W»i 
Str, Wh.it is (lie length i>f each side of the hexagon ? 

(e) 25 i/J m <ef) 25 m 


Jft 


(a> 50/J m (b) 75 m W 25 ^ ™ <cf) 25 m 

. Two poles, one is double in length of other, are standing ur* 
each other at 0 distance of t/ meter. If angle of elevation from mn * tr - 
of the line joining their feel are complementary then what is thJ,^ nr n 
of the shorter pole ? 

( 0 ) £ (W Yn W 2 (d > 

17, The angle of elevation of top of a house from top and bottom 

are respectively x and y. If height of the tree is h meter then wt-, . ltEc 
height of the house ? al ‘ 5 tite 

w ” (o (d) ■ 


/ a , - !icgtx ... Verity 
l # cotT-t-coty w rot.r+coty 


J ™«r-*CQly 

is. The angle of elevation of top of a monument from a point on the 

is u mi 1 .™ - l One walking 138 meter inwards the bale 7* 
monument in the same straight line, the angleof elevation of the m ^ 

monument is found to be ft where sec p = Heiehl of ° M 

is 1 12 * J or monument 

(a) 35 (b) 49 {c) 42 

>zs£ssz tsrsr-' 1 :'- 

ri.’r ;,-**"'*—-—scsmes 

W J3 m (b ) 5JS 

20. Two vertical pillars stand r. n -,e . ' 3 m < d > 20V5 m 

meter height. From the top of thisrvn"^ ° f 3 road - ° ne of them « 1W 
Mom nflheotherpillarare^m l ^ of d <-'P™»i«n of top and 
* <he second pilk/ ^^pechvely 30>nnd60'. What is the height 
w 36 m 7 2 

« WmC) mete !”********' lhe *" 
» 2mm, i) mclcr < b > iooo(^_i) mc(er 

ioTTf!^'" on Aground A W) 1000 ^ + D meter 

tl heigh'ofljT 0 }' !iurm i'unicd on tholi^ ° leva,ion of >“P of a house and 

^ ^cot x~fj f v ^ °^the chiiriney is 

[C) ht ^~h W ) htsrix + h 
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(a) 

(c) 

29 - Tht 

a pi 
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val 

(a) 











Height and Distance 


403 


3 point of the ground, angle of elevation of top of a tower is 30°. 

moving 50^ meter towards the tower the elevation changes to 60“. 
0* height of the tower ? 


(b) 75 m 


(c) 90 V 3 m (d) 60 JS m 


25 - 


2 * 


(,) 75 #"> 

rhe af»g* e depression of two consecutive kilometer stones in opposite 
^ . gction from an aeroplane lying above the horizontal line joining the 
\ q stones are respectively 60° and 45 . What is the height of the aero- 

7 

fj) 500 m (b) 500-13 m (c) 1500 m (d) 500(3-V3) m 

Tlio angl e elevation and depression of top of a statue from a point 22 
feet above the lake are respectively « and |J. If sinti = ^ and cosfi = § 
then what is the height of the statue from the surface of the lake ? 

(a} 44 feet (b) 42 feet (c) 33 feet (d) 55 feet 

^ghperical balloon of of radius It) feet is in the open air. If angle of 
elevation of centre of the balloon from a point on the ground is 45“ and 
spherical balloon subtens on angle of 45" on that point then how high 
is the centre of the balloon from the ground ? 

(a) 10 feet (b) 15 feet (c) 20 * 2 feel (d) 10 V 2 feet 

The angle of elevation of an aeroplane from a point on the ground is 
45 " After flying for 15 second, the elevation changes to 30“ If the aero¬ 
plane is flying at a height of 251)0 meters, then approximate speed of 

ihe aeroplane in kniph is 

(a) 440 kmph (b) 400kmph (c) 360kmph (d) 480 kmph 

jg Two stations due south of a leaning tower which leans towards the 
north are respectively at a distances .v and y from its foot {y > x). If a 
and |5 be the elevations of the top of the tower from these stations and 
0 is inclination of the tower to the horizontal then cotO equals 

x cot a - if cot P - * x ~y 


27. 


(a) 


(0 


A-V 


y cot a -x cot $ 
v - x 


(b> 


(d) 


x col a - if cot fi 

y-* 

V cot a - x cot p 


». The angles of elevation of a bird thing in a horizontal straight line from 
scanned ov Cambcanner 
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[l<ta HMdov*iin a s^ght Une passes ver««i ly 

Jfl ' Ah n!lTw « onahorfzonW 1 pbi* 1000 me.vrs ap,m. Wh^S 

« ^titvd.- btf'as f^tt from B and when above B, *lu, **4 

" l ^Ln a. WM is th» »' "» P°‘"‘ '"™ p„w, t „ *» 

Lht; tulfw 1 slri “= ihc pln^'- 

(d) 500 m (b> lOOOVJ m to m (d) 1500, 

---*— “ [Answer-*12A 

5. (a) 

13 - (a) 

21 . <h> 




6 - to 
14. (a) 
22. (b) 


i. (C J % (d) 3- to 4 ‘ tb) 

9 (e) 10 . to H* to 12 . (d 

17 to 1H. (0 l^. to 20. (W 

25. (d) 26. (dJ 27- (a} 28. (c) 29. (a) 30, (d) 

Explaiulion 

(f) Lei BC - Ji be height of ihe house. 

In A/lBC, far45“= j 

** I m A 

InA^m 

tiUi60* 


7 to 
15. (o 
23. (b) 


Hi 

;; 

—4 


(if 


HKJto! 


j=v 100 +jl 

ft 


fto 


ioo „ (t/3 + 1 } 



^-~ X (TT+tj &50 ^ + l > 


fdl Let BC = jt meter be (he height of tower and CD 
heighi of unfinished tower. 


Ji meter is the 


In AdBC Ian30° - ^ 


In &ABD, 


l5?T 

>0 «./, + !& . 

VT [frorr 

=■» “1.732 {I.J32 

= 50 x 1,732 



^ 63.39 ^ 63.4 


tn 


0.732 

(appro, 


xirnate) 


to 1 


> 1 . 


Sob 


Ibl 


5. U) 


6 . Ci 
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«• *■*£ 

fjntt 


s 

lartrt** ^i 


(i) 


;•«>) £•% j .(, 
■ (,) »S{si 

1 


* r 

Cii AAP 1 -' 
tanker 


> 1 =* wn- 


- tii) 


Sd 1 


L lt icting equation (ii) from equation (i) 


tan 3ct-tang 
tan a tan 3a 




|)-i| B wa tan3a s 

j For iht 1 shadow of 15 meter length, height of lower — 6 meler 
* , for the shadow of length l m, height of tower = ^ meter 

For the shadow of 25 meter length, height of tower - ^ *25 

- 10 meter 

Height of the tree - 10 m. 

^ (i) InAAFC 


lartfCT 

N 

A 


= feh 


m 


W+- 




tower and 



... (0 



o 0 


(i)J 


In A>l£C, 

tan6 °*“ 160 
=* Vl(16Q~Jf) = fc 
=> VI(160 -l3h) = h 
* 4A=160*/3 

* (c J *•' AD ~BC- 12 meter and 
ED = 11 - 6 = 5 meter 
In &ADE, 

AE 2 =AD l + ED 2 

= 12 2 + B 2 
= 144 + 25 = 169 
^ AE = 13 meter 


060 - x) 

160 fe&t-—► 


(from equation (i)) 
160V3-3 /t) = /i 
h = 40 V3 feet 

l£ t 
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M(U’N) 


CD 

- c<» wcd *, »«nar - Sc 

h 


- ft-ik 


v* ll » 


15 

V3 


CD 

ill A BCD, lnn60“ « 

=. s-4 



8 . 



h 15 

=* -fi=x =* ar=-yi=5 (from equation (i)) 

Let of shadow = 5 m 

(b) Given a h- p «= 90° ... (i) 

Length height of tower = h 
In APBC, 



tana = 
In AAPC, 


tanp = ^ 


tan(90" — a) - ^ I from equation (i)] 

• cola = 5f ••• (iii) A 

Multiplying equation (ii) & (iii) 


36 m 


tana*cota = 4z-A 
36 64 

t It 2 

=> tana- t z' — = —~—- _ i 

tana C6) J (8) 2 1 

=> Jf = 6 x 8 = 48 


64 m 



*'* Re q u ired height (ft) - 48 meter 

(c) Let height of unfinished tower (BC) *= 

Let it is raised through ‘h* 

Then in A/tBC, 

* = 100 
■n A4FB, 

13060" = £+A py 
100 V3 
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1 I»*rH 4 rtnt | |j, Mtnn 

-IW 

h - A — —lOO 

(/*) 1 (W( ■— I ) inoirr 
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, f on ihc iwttowil Wffhwny MS and *j, fl 
llrth -**rtt<» P t,lnia +W ^ 

(HXl J5 m . 7 

lw / 


M > i-' ( ^ tfi r,V 

,, 4^ fl jmd OA 


cfltp - T 
**‘* lcatot 
|i =■ cot^ _ci: 


nf elevation l*H' 

i_=VJ- wn 60° 


0 -«T 

If L (ft Angk oi tk^nrion Angt 

Ian 60“-^ ” 

Sir nr distance between a 
equ.il to fength of it* 
length of side = 25^3 m 

le. tli) Sts? the figure 


in short' 

h ” rot! 


vertex and iht 1 centre of the hexiig&f, ii 


On muUipli»:.iik7rt r 
tanfR'Dlfl 


tan6CT 




17 * (f) As is short tut of solved example 12. 


lanyeotr-1 
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I ti’ltfltt nml Dinlunit' 

/If' * ^ 

** ' f»^y. 

- ^iU-^y cnU-tt»ly 


J «* oafa - 5 

,.- 


.ff 


f -1 « 




^ C0V^ 7 

^ iiisshorK ^< of^lvod example 6 

Jk -= 5 -7 


lW-iZ.42 rotter 


l(1 A , in shortcut of solved ™mpl4*- 

Jj " **9^0, 

_ _20 

" COlSr-cot60" 

20 2073 

= 10 73 meter 

j, (M As in shortcut of solved example 13. 
h _ 

AE = lanfiff’coTSr-l 

l 0 S -*-i5^3^T = 2 

» [0 BuJr+|“^ 

/j = 72 mcler 

21. Idi Do as in solved example 14 

Required height = : |(l + ^) 

= (73+l)lOQO meier 

^ Jn figure, BD = houso, AD — chimney 
iDCfJ = *” and LACB - 45° 

IMD = y then 
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,.,98Cll*l“ rM "' hl '™'' W 

l.ttiWt S 


In rigid 

PC - M 1 - >' ' v 

In AflCH, 

BC _ !LtM 

coU * g O ' 

on /fcotx ^+y 
or, y =* hcotx - h 

23. (b) As done in solved example ^ 

Ji tan «tan P __ 

Required height = tan60“-t a n3U 



50# 


= 75 meter 


24. (d) As done in solved example 17 

jano_tanp_ km 

Required height = tano + tanp 


Pa n 60" -tan 45 1 = x 

~ tan60 13 + tan45° J3 + 1 v3 +1 


#-i 

#-i 


3-V3 

2 


, 3-V3 

km = —= 



~2 x 1000 meter 
= 500(3-^3) meter 
25. (b) As in solved example 18 


, , , / tan a + tan fl \ 

Required height = ^ tan p_ t an« ) = 22 

= 22f|y) = 2 X 21 = 42 feet 


5_ + 4 
12 + 3 

= 22 

5+16 

12 

4 5 

16-5 

. 3 “ 12, 


12 J 


7 ft Ml Ac m cnlu*M uvarnnln Ifl 
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Ihen OP’Q' tan 3tr - 2^hc 



frouiw—-— 

Let OC = 2 and CT = Ji 

» t> 0 CT, cote -1 


t x and y distances 


h 



... (i) 

z+x 

Z X 

■ n. It 


h 

- h h 

- cote + 4- 
h 

... (ii) 

z+y 

z ,y 

_ y 


K 


= COtft + y { 

... (iii) 


From fii) cota-cote = J 

t _ r 
^ 1 “ cot a - co t £1 

From (iii) cotfi - cotG = j t 

i _ V 
1 ” cot(J-cot6 

Equaling 'It' we gel 

x __ y __ 

col a— cot B cot P - cot f) 



■ N 


=? X cotfl - x cote = 1/ cota - y colfl 

{y - x) cote = y cota - x cot{5 

i/cot a-,* cot ft 
cotO =- y~ x 

29. (a) P, Q, R, S are four positions of bird at equal time interval. 


Let PQ = QR = R$ ^ x 
LM = MN=NT = x 
let PL = h and OL = 1 

in A OLP, cota = ^ 

In AOMGcotp = ^p 
in A OMR, coty = 
in AOTS, cotA =* 
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/.IliVtll'** SSt, - Higher Mathematics 

, |i (f+ar ) 1 r 2 -(/+M 4 

corn - ixit fi - - "jjT* “ jj2— 

ool J |V - nil^ =. (^ 5 ) -( 

. eol 2 tt-col 2 ft / 2 - ( / +3 .y) 2 

col* p - cot 1 y (/ + x) 2 - (/ + it j 1 

= / 2 -l 2 ~6jri-9x z 

J 2 + x 2 + 2/x -1 2 - 4x 2 - 4*J 

_ 3(-2jff-3x 2 ) 

(d) See the figure, /If? is a horizontal line 1000 m apart * 

the path of balloon, which is slanting down from p? n If 1 ®*- PQ j. 
the horizontal plane at O. Let AO -x then BO = r_,n„ str >k& 
In ARAB, tan60° = ^ " 000 

=> AP = lOOOVI 

P 

In AQBA tanSO^—Sj 

- BQ=ifflQ 

But AOAP - AOBO 

■ AP-QA 
” BQ~m 

1000 VI * 

/1000 \ A--1000 

W 

** 3 = ^iooo 

** 3x - 3000 = X 

=*> x = 1500 m 

Exercise—12B : 

high. I?the e a ^|° s ^} n d „”^“"^ f ' r °™ lh <- lop of a building 10* m 
Q - 20 m, then the distance of P r nts tlre complementary ^ 

«»• w«r *r 

k ) 25 m (dj 45 m 

2 ' ^ lreo la broken by the wind If rt, . ISSCTkr-tM 

an angle of 30“ and a , a H ", 11 lh ® Ul P »f the tree struck the grounda 
of the tree i. ‘ a distance of 30 m from tb (a mrtl ftwn ilid Hpitfht 
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I lelght and Distance 


ltl o toP of ■ diff “ hi 8 h ' «» clepn-mion thc 

I«n Of 0 lower are ribwirvcd to b, 3U> and 60- respectively" lire 


<ho«‘'"' - . 

J 11 . . of the tower is: 


(e) 75 m 


h fSin < W 60 m v» nm (d) 30 m 

l ,v fSSCWvr-12012} 

V iS>le brokeo by the storm of wind and its ,„p slruck the 

1 Bn , d “ l * d ' sUw f of 20 m f«wi thc font of the pole The 

lh ‘ 11 of the pole before it was broken was P ' 1 nt 

hW' 40^3 

20 V 3 m 0 ») -§~ m (c) 60^3 m (d) 10O/3 m 

fSSC Tn-r-12012/ 


<»> 


The angle of elevation of the top of a tower standing on a horizontal 
■ ‘, lin e from two points on a lme passing through the foot of the tower 
1 3 distance 9 ft and 16 ft. respectively are complementary angles. The 
Light of the tower is 

to 9ft < b > 12 ft (c) 16 ft (d) 144 ft 

fSSC Tler-120 J2j 

p When angle of elevation of the Sun increases from 30° to 60°, Shadow 
of a pole is diminised by 5 meter. The height of the pole is 


(aj ~T~ m 


(b) 


2V3 


m 


(c) 5J5 m (d) 5 ^ OT 

ISSC Tier-120121 

7. A boy standing in the middle of a field, observes a flying bird in the 
north at an angle of elevation of 30° and after 2 minutes, he observes 
the same bird in the south at an angle of elevation of 60°, If the bird flics 
all along in a straight line at a height of 5(W3 m, then its speed in km /h 
is 

(a) 3 (b) 9 (c) 6 (d) 4,5 

S. The angle of elevation from two points at a distance of x and y from 
the feet of a lower are complementary, the height of the lower is 

(c) M (d) i/x+y 

fSSC Tier-12012} 


(a) Jxy 


M f 


Answer-12B 

*■ W 2 , (d) 3 , (b) 4 . (a) 5 , (b) 6 . (a) 7. (c) 


8 . (a) 
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/, i jtvrrfSSC I ll^ht 1 ? 


300 - 20 * + X 3 


-* x 2 + 2ftr-30(1 - □ -* lx + 30) (* - 10) - fl 

- JC“I0*0 f 

■*■ Jf p- 10 m Required length = 20 + ] 0 =, ^ ^ ^ * f|J 

2* td> Height of tree = OA 4 - AB = x + y 

cws30° = ^ 

- il 30 


*3 30 60 -, 

T = 7 «*y~ 7J-20VJ 


'"W-i 

'** x + y» 10^ + 20^3-30^5 
(b) Rock/lO = 90 m 
Tower BC = fc m (say) 

In 4/IOB, tan60 c 


OB - —-3_.90 

lanbQ°~& 

In AACP, tan30° - ^ 


tan30 “= ^uir 

tan30°- OB = 90° - h 
_L. 90 . 

JT 

A = 90 - = 60 m 


(v OB =PO 


4 (a) Hei S ht of tree = 04 + = x + y meter 


•'■ cos30° fe ^ 

^ # = 20 
2 y 

** y “ ^ meter 

tartfO 0 = ^ 

20 

* - 20tan30° - 20 x -L _ 2 0 

& # 

* Required hriokt - 20 40 60 
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r 

1 

l 


* 










^ ^ v il wH""' 


h - M tm\() 

h 


, # ,(90*-0y- (J; 

k +\t> c^'tO 

Multiplying. It 2 * (*J lanfl) (i* cotQ) 
/* 3 « 9 x 16 

/i - 3 * 4 =* 12 ft 


.,> i2inf»0' x 

or fl ^ Y _ JL 

* J s i ^ * VJ 
tan 30 ° = 775 
^ (* + 5) tan30° = h 

M*-‘ (•••*■*) 

a 4 + 4 =;i ^a> = 4 


3 T £ 

,. 5V3 
h= — m 


3 "V3 


itl 0 is the position of boy. 


A ^wyA O 1-- __. f 1,'J -.4- k i «i * r* «i 
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.jvanced Trigonometric Identities* 

: Sum " d “ fe **«*of <w ° “"Bl™ is calk'd compound 
1 ~*ic A + B,A-B,A + B + Cetcan compound ancle. 

jjn (,4 + B) «*• sin >1 cos B + cos /l sin fi 
I, cos (A + B ) - coS A cos £ - sin A sin B 
J s in fA - A) 3 A cos ft - cos A sin B 
j ^ cos M -£) = cos A cos B + sin /I sin B 
,, iC , tan A ± tan B 
I j tan ^ ~ ™ 1 - tan A tan J3 

, ,A a\ -M? A - ta n B 
I.* ttnW-«- 1 + tanAtanB 

.,, . m cot A cot B~1 
tfCoKA+B)- coTb^qTa 

M JJI cot Aco t fl+1 
lS cot(A-B)- - cotB _ f:otA - 


i.fl ^ 

1.9,2 tan 
UJ cotfl + aj^ 
1,9.4 = 



cot 8-1 

co 10 +1 

cot 0 1 1 

cotH-1 


('-’ tanf = l) 


(v cot*-]) 


Th^e results are obtained by puttine A = — n_n 
1.5,1.6,1.7, 1.8 yP g B - 6 respectively in 

IM (More results) 

j 1 W.I anM + B) sinM - B) . sinM - sin 2 B = cos 2 B - cosM 
' 2 ™M * B) c 0s(/1 - B) = cosM - sin 2 B - cos 2 B - sin 2 ,! 
ln J kmd + B + C)a J gi^t l anBi-tanr-tan /{ t an g tanr 

i,j nU . ' _ tan ,1 tana-tan B tan C-tanCtanA 

«; u “l w+B)andcos(A ~ B) «" * *■»*>•— 

1 2s ' McosB -sin M + B) + (A-19) 
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'* SSC Wl«h“ r Mai 1 ™ 010 * 1 ** 


U ™- 

2,2 2 cos A »fn B - sin (A + 0? -* a,n ^ 
2,.1 2 cos -rt Cos il » c<w (<4 * + ^ 

2 -J 2 sin A sin B - cos {A — B) ~ ctW ^ _ 

, Q^cos^ 


23 sin C + sin D = 2 sin 

2*ft slnC-slnD-2«x>s 

2.7 cosC+^D^2cos C ^ n ^ os£ f a 

2.8 cos C-cos 0 = 2 sin.^J^-« n “2 " 

wfn(C+0) 

2.9 tan C t tan D = ^ C eos D 
sin (C - O) 

1 J Dtan C - tan 0 ** ^^cos D 

sin fP + C) 

2,11 cot C+oot D = sin Csin D 

„ sin( 0 -C) 

Zl2cotC-ootD=» SjnCs inD 

2. Multiple and submultiple angle ; Integral multiple of 0 i e ">fi 

’ * JUj. ^ 

etc. are called multiple angle, while f, | etc, are called sub mu!h 

angle. Formulae for Multiple and submultiple angle can h 
from compound angle formulae as follows C ” er *V«di 

sin {A +• B) = sin A cos B + cos A sin B 
Putting, A = B 

sin (A + A) = sin A cos A + cos A sin A 
or, sin 2A = 2 sin A cos A 

Again replacing 2A by A and A by ^ 

sift >U 2 sin^cos £ etc 
important formulae; 

3 J sjn2 ^ = 2sinAcQs4 = -2*anA 

l + tan 2 /t 

Re ^ S 2A byAandAby 4 , + ta " 2A 

2 l + tan 2 ^ 
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2 ' 3' f tc.™ 

“Rumple "St 

oIJows 8(1 ^te 
sin B 

sin/I 


■ >, ^' 4 “ s3/ ' 3c “ a 
i; q ^ - t^n 3 4 

r i-3tan M 
^ ^ j , - cos 2A ** 2 cos A — 1 

i+cosM = 2cos 2 j 1 or, I+cos^ = 2 cos 2 4 

7 , v cos 2/4 = 1-2sin 2 A 

. ] - cos 2A = 2sin 2 A or, 1 - cos A = 2 sin 2 ^ 
Pin 3/\ = 3 sin A - 4 sin 3 /4 


17,3 


33A 


3,15 


s . n3/ , = lan4^smM 

ros 3/1 - 4 cos 3 A - 3 cos A 

a * 3 cos A + cos 3>1 
cosM = - 4 - 

, fA , n \ coMcot B-l 
colM + B)= colB . cot/ l 


f* 


cot 2A - 


colM-l 


:1-25^1*13^ 


l-ta?’ 


^2sinTl+^ 


2 cot A 

3.7,6 7 sin*^ + cos*j4 ± 2 sin A cos A - 1 ± sin. 2 A 
a l±sin2^ = (sm>l±eos/l) 2 
* Must feam it for shortcut 

sine sin (60° - 6) sin (60* + 0) = ? sin36 

*■ ~ 

Q cosB cos(60° - 0) cos(60* + 8) = |cos30 

^ 13119 M60° - 0) tar (60* + 8) - tan30 

4-4 sin ifj* t 

4 

45 cos36° = ^ 
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4 . w 

£+1 

4 7 HH 

4.8 wnlS'- ^fr 2 "^ 
j.* cons"= jyrj' 2 '" /3 
■4. 10 lnn22y p ^ </2 - 1 
4.!IcoL22^^ + 1 

5. Quiidrsint Rule. 

(i equals 5 * r,fT 

in rad 

^ g —sin.0 

90 — 0 cosB 

00 + tf coS ® 

IfiO-e si«0 

tflO + fl -sins 

270-0 -cosB 

270 + fl —cos0 

360-0 -sinB 

360 + fl sinf) 

2fm-0 -sinfl 

tyn + 0 sinO 


To realise above result. we have following two steps— 

•' P- In different quadrant, sign of f-ratio value are as follows. 



eosa 

cost) 

sinf) 

-sinO 

-COS0 

-COS0 

-sinfl 

sinS 

cosG 

cosfl 

cost) 

cost) 


Una 

-Unfl 

cote 

-col0 

-Unfl 

Un0 

cote 

-coffi 

-tanO 

tanQ 

-tanO 

tanfl 



I 

n 

m 

IV 

+ ve 

4 ve 

- ve 

- ve 

+ ve 

~ ve 

- ve 

+ ve 

+ ve 

- ve 

+ ve 

-ve 

(90" ± 0) or 

n into cot r. 

(270° + ( 3 ) ; change sin into cos, cos 

ni- i n i_ ■ 


fn\ u ' ' v% * JI io tan etc* 

angle i s ( 18 {y>., m 

i Q sin re °iains sin cnl ± ^ donot make any change 

® remains cos etc. 
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tin* 




if 


■rr—wiui-iric Identities* 

f-rniio vnlue between (V ;int j 36(Jf) 
(m fad) 


0 

n 


0 


cosfx 

1 



6 

1 

2 



n 

X 

41 

2 

if 

4 

TT 

x 

V2 

6? 

3 

n 

43 

T 

1 

2 


2 

1 

0 

l2? 

2tt 

3 

43 

2 

1 

2 

13? 

3rt 

4 

1 

42 

1 

42 

150" 

5ti 

6 

1 

2 

43 

2 

18? 

n 

0 

-1 

210“ 

7tt 

6 

1 

2 

V3 

2 

22? 

5n 

4 

1 

V2 

1 

~ 4i 

240" 

4n 

3 

V3 
“ 2 

1 

“2 

27? 

3n 

2 

-1 

0 

30? 

5n 

3 

43 
_ 2 

1 

2 

31? 

7s 

4 

1 

~ 42 

1 

42 

33? 

1 In 

6 

1 

‘2 

43 

2 

36? 

2n 

0 

1 


421 


tarifi 

0 

x 

43 

1 

43 

U.U 

-V3 

-1 

43 

0 

x 

43 

1 

# 

U.D. 

s 

-1 

x 

'V3 

0 
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Lucent'* SBC Higher Mathematics 

(Hi) inn 75° - Inn (45° + 30°) 

tan 45° + lon_3Q!l 
= T-tan 45 6 tonW 


1 + ?3 g±iM±l' 


(ft +1) 2 _ 3+l+liS = ^i|^ = 2 + V3 

** 3-1 _ 2 

. . o _ .hen express sin {A + B) in terms of 

2. If tan A - p and cot B = q then exp 

^ __ A ein R 


Pand 
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Advimcod 1Vlgmn>mt?iHr Itlimtlllai* 

, 0 ,l 2/1 - I - 3 A cot 2/1 + cot 3/1 col /t 

,« ^ * cot 2/1 - 3/» cot 2/1 - col 3/1 col A » I, |> ruved 

'* that w" 40 ° + 2 tnn ,0 * “ >nn 30" 


423 






40 * + nr = mr 

till! (40° + 10°)« lan 50° 


^ " tan 501 

40° + tan 10° = tan 50° (1 - tan 40° tan 10°) 

-i Art jl _rArt - ^ _ 


.* *‘ in 

—i *10" 

ll£ 


ot 


Lin 

tan 


+ tan 10° - tan 50° - tan 50° tan 40° tan 10° 

i no ono . 


40° + tan 10° = tan 50° - cot 40° tan 40° tan I0 C 

(• tan (90° - 0) = cot 0, here 0 = 40' 


f ta n 40° + tan 10° - tan 50° - 1-tan 10° 
\ tan 40° + 2 tan 10° = tan 50°, Proved. 

flit 


(v tan 0 cot ft = 


If^ + B = 4 lhe n prove that (coi A-I) (cot B - 1) = 2. 

! Ration :A + B = f =»cot(/l + B)=cotf 

cot A cot B - 1 
** co tB+cotA 

^ cotAcotB-1- cot B + cot A 
^ cot A cot B - cot B - cot A — 1 
Adding T both sides, 
cotA cotB - cotB - cot A + 1 = 1 + 1 


or, cotB (cotA - 1) - 1 (cotA - 1) = 2 
or, (cotA - 1) (cotB — 1) = 2, Proved. 


Prove that 


1 


tan 3A - tan A cot 3A - cot A ” cot 2j ^‘ 


Solution : L.H.S. - 


_L l 

tan 3A - tan A cot 3A - cot A 

_1_ 1 
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vSS Clll 


43* 


1 


>(J 




(j + ( ,)«,♦(?-«) 


^ ret"*' th ' 111 

.L.lli-n«(5 , 

.. 

“ cvJ 5+T colt*" 1 

, 9 sln 9 'W 

180!' 


-V) 

w* 

v Sin 60" 1 

12 - PC 

^p|llU 


* JW dirt f sin T sin T S,R ‘9 ^ 16 

= LW—( j r)*(HF)*( , -HF)*(«- 

= sin 20*" sin 40° sin 60° sin 8il° 

„ | (2sin 20" sin 40") -f~‘ sin 80" | 

= ^{co.- (20° - 40 s ) - cos (20" + 4(F)} sin 8(1“ 

(v 2 sin j-I sin B - cos (/I - £t) — cos (j 4 + gyj 

- {cos20"~ cos 60°) sin 80" (v cos (-0) - CCl5 Q) 

- f-(sin80"cos20""|sin80°) (v cos 60^1) 

= 1% 1 2sin 80"cos^20"-sin 80° j 

- ^ {sin (80° + 20°)+■sin (80° - 20") - sin SO"} 

/J 

- ^ (sin 100°+sin 60 E - sin 80") 

= ”8" I 550 80°)+ sin 80° j 

= ^(sin 80' * ^ . S in 80”) = „ A 

? ' 0W “ ,at 4 “* 0 cos W + B) cos (60°- 8) = cos 30 

’ *^f A ‘ 4 cos 0 cos (60° + 0) cos (60° - 0) 3 

2 cos0 [2 cos (60° + fii 

I lUS U)U + fl) cos (60° - 0)S 

^ScosGfScosffeO^+OUfenp QV, 

0 )l + cos ((60 fl + 0)-f (6(P _ Q)JJ 
<■ 2 cos 4 “S B . COS (/(- B)+COS (A+8); 
“ 2 C0S 8 [cos 20 + cos 120°] (hcre ^=60°+fl and g = 60° -0) 

* cos g co 2« / i 

^ , + 2co$efd. 


| v cos 120 ° = ^ J 




ill® 1 


Scanned by CamScanner 






42 *» 


I 211) ' o«* O' » 2II)| - ciw Cl 


. ' w it) - nw II - ciw !lll t 

^0♦* 


12 i(i*i 4 (ft* /{ formifji/ 

(v cm ( If) nr. I)j 

F»’’ 

. iiu- vnliH- »l t,v *'" 1 1 ' 11 * (** 4 (l * “ 2 ns u cus II cm (<« • 0) i« 

. I* uldil ol , 

^ C xptM»lon ~ im (I * ctis'(ii i <i) _ | nw („ _ (l) r< „ 

ypt*' 0 * + 0 )) con (fi f 0 ) 

^ cafpi) i eoH*(n + II) - cos (a - 0) cus (ft + rj) - cos 2 (u 4 If) 

aW 20 - cos(a - 0 ) cos (<t + 0 ) 

* COS 2 ^ - (cos 2 n ~ sm 2 0 ) 

^-0 + sirt 2 0 - cos 2 a - 1 - cos 2 a = sin 2 a 

^ is imiopendont of 0 

jinj i + 30 + sin 50 + sin 79 = tan 30 + tan 0 
l ^ at cos 0 + cos 30 + cos 50 + cos 70 1 - tan 30 tan 0 ' 

(in : [Key : 0 + 70 = 30 + 50 = 86] 

' ivCt1 (si n 78 + sin 0)+(sin 56 + sin 30) 

L.H-S. = "(cos 70 + cos 0) + (cos 50 + cos 30) 

- - 70 + 0 70 — 0 t ... 50 + 30 ..50-30 

2 sin — 2 — cos — 2 — + ^ 5in — 2 — cos — 2 — 

= 7" 70 + 0 70 — 0 , ^ 50 + 30 c 50 -36 

2 cos — j , cos . 2 " ' + *-cos —2 " '' CC)S — 2 — 

2 sin 40 c o s 30 + 2 sin 40 cos 0 2 sin 40 (cos 30 +cos 0) 

"" 2 cos 40 cos 30 + 2 cos 40 cos 0 2 cos 48 (cos 30 +cos 0) 

tan 30 + tan 0 

- tan 40 = tan (30 + 0)- i_ tan 3Q ta n0 
IS. Prove that cos a + cos |i + cos y + cos (a + fi + y) 

a + R fi + y y + a 
= 4 cos — 2 ~ cos ~ 2 ~ cos — 7~ 

ylsilion : L.H.S. = (cos a + cos |3) + cos (a + fi + y) + cos y 

a + fi a-(i g^p+y + y a+ p + y-y 

t= 2 cos — *r- cos — 9 —i* 2 cos 2 cos 2 


= 2 cos 


a + fi 
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u + (i 


a-8 a + n + 2y 
cos — 2 — + ct)S 2 


a-ft a + |i + 2y ct-|i a+ft + 2y 

7 ^" 2 2 2 

i _-rrt« -— — - s - 











































it 

j • r ^ cA .a~‘ H *“ xK 

V*tw"” B C*v»Yi l^ ( '"^ A 

--- - 

- A'***^S 

2 ,.* *i / ’*f *-- -"onitaA* 

nr, 

. . yf * 0 

/;»/5 # f 2 

fjr * ? 

•x, aSTM** a 

^nA f 'f n h t 

<«, . 8 ~ ****** 
tin ^ 

. /I 

>tf, r/ * 2 

(»»*'*• 2 • 

.. 

, ^ f* ** A 


2 ,,,.™:, 2IS :in 2/1 2 2 " 

2en** /, j“ ,f <"'- M 2 2,i 


,,. W + 2B ( . lfl 2B=?A l 

/ bin ^ hIti j 




COS 


"IcwCf-iijJ M«*U-aj/ 

, fl-in ♦ ManM-W 

■ \ntfiA-H) * (-irtan w M-«) 
Wwm w fo an even number (-1 f I 
a Ul,8> M-/i) * ian*M-0) 

2 ixvftA - fl) 

Mwn ir h an odd number (-1)“ ~1 
■‘ Uf.S lan%4-/IMon' , M-0) 0. 


A°' 


u xi _ 

»*■ . Gt vcn 

' cgtjS 

* 5^ 

»y ct,1Tip 

*jxA 


V/c^° W 


M-2B 




we \ 


t7. If 2 tan - 

5olutittn : < 

. 15D 

** ur 

Using 1 

y 

t 


or, 


or. 


or. 


Itt. tfs 
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sin(A+fl) c 
or< sin(/i-B)“ 5 


or, sin {A + B) — 5 sin (A - B) 

u. If sin B = A, 0 < 0 < § then find the value of following. 

13 Z ..... . thA i 


(i) sin 20 00 cos 26 

(v) cos 30 (vi) sin 40 


(iii) tan 20 <iv) sh>3 B 
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V. Ill*'"-' M" 1 ""”"'' 


tm*" 1 

* 5 

, „ , v plH 11 - ft 

Mlnll**" 1 • 


41 n{ l.irH*' fi •? J 2 120 

NWHW ,Un , J 'ittfi 

, , ,/m_i .2SB-i 


«i IQ 

2-ft 12 10 x 12 _ 120 

,,i. - n _ .2Wft0„ *--*^3 = 144- 25 ""110 “119 

rift>t«i20 i-(iin 2 0 J /J|J 144 

(iv) stn 311 - 3 sin 0 - 4 sin 3 » - 3-^ / 




35 13--500 2035 

13 3 2197 


4-12 3 - 36 13' _ 828_ 
J3 3 "2197 





12 


J 19 
169 


(vi) sin 48 = sin f2(20})=2 sin 20cos20 = 2- ■ -9-2 - 

1 ' 169 169 28561 

»■ Pwvc lhal |±M^l±aa24 
I - lan U cos 20 


j t sinfl 

SeJndun : U-LS = —^i= eosB+smij 

“ sin(l casO + siFo 




£ Prov< -‘i^t ro( 2 S_ tan 20_. 

^ 2 2“ 4 co * 0 cosoc 0 

,Ufii *(c«f-^f)( cnt « +lan |) 


cos 213 


Cl «2 sin" 
11 4 ——Z 
S cos | 
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^dvfliMX'd THgonometrictdenHtte' 


lc^S..- r 2L s = 4cot0cosec8 =R.HS. 
iioF SinO 

„ and cos a + a» P - *» *» proved that 


(sin a + sin ft) 2 + (cos a+cos (ir-2 


a cos 


2cos(a-ft)-2 ^ 2ciM(n-fi) 


and 1 + co£ 0 = 2 tos" ^ 


^p rt 


i^eesO--— 
i+cosfl 2 cos 


Hence, tan* j 


+ cosS- in term, of sin to and hence find the maximum 
i value of sin h .t + cos x 
cos** - (sin 2 *) 3 + (cos 2 *) 3 
= (sin 2 * 1 + cos 2 .v)tsin 4 * - sin 3 x eos 2 x + cos *) 

tvfl 3 + fr* = (fl + b)lr-flfr + Jn 

, 1 . (8in 4, + cos 4 *+2*A coA-3 sin 2 * «*) 

= (»in^4Wx) 2 -fesin*c<«*V ! 
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omei*"'*** 1 ." 

i ft*. | lltf* ■* . 

’• -" , M|nl „„„„ «.!««<* ■'■■ ' 1 C ™" m ' 

.. 

Ii I *"* that U n im 2 <t + 4 tan 4« + J^T&« 

>* l iiiii |iTfi : A . 8.. 

« tan n + 2 l fln 2u + 4 ‘ nn 4<i lan 2f4tlJ 

8(I-Um 2 4g) 

*= tan a + 2 tan 2« + 4 tan 4<* +■ 2 Ian 4a 

4(1 — lan 2 4rt) 

= tan « + 2 to* 2tI + 4 t4in 4a + tan 4a 

_ 4 tan 2 4a + 4-4 tan 2 4a 

= tan ct + 2 tan 2a + tan 4 a 

4 

= ton a * 2 tan 2a + 

- tan a + 2 inn 2a + 4- 

= lan a + ^ l1n - lLlll ' 2ri 

ton 2a 

“ lM ° + Sifen = (an Q + 

2 tan a 

= tan ct + ? ~ tan a i 

tono = <»«« + tSux-^a 

= _1 


= tatia = col a = R/H.S 

Method: 

We ^ 0lv cot 6 - tan 0 » £osft 

Sin fJ 


S1 n0 cos0 


- COS r )-cjn^A _ 

' = 7 £ 2 S 2 !L = 2css29 

^'“'fl-tann,, f5!Il20\ sin20 

n ^-L^Z 2 1 2 j 

; ,an ° + 2 tan 2 “+ 4 4 tan 4 “ + 8 cot 8a 
' ( ' ,na + 2f a n2a + 4 an^ + 4(2cot8 “) 

’ ran 4 a + a m ... 


... (i) 
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- trtii« * 2 Inn 2 m + 4 Col 4 

- ton « > 2 inn 2 u 4 2 (cm 2 f 

« tun a + 2 cot 2u U ' ,nn 2( 0i (ft) 0 * 2m 

-" ,n “ + m '“- llln «.-c ot „. R-Hs 

.M" n3 « + “ in '' 02! '” + °)- + . o 

•■* . »ln3 « “ 3 slit« — 4 * " in *’• 


1 * (m 


... stn 5 a = ^“-sin ^ 



L*H 


- |{sine+sin(12O« + 0) +sin(24OO+0) . 

I '? {sin39 + sin ' 36O ' + 30) + sin(72o „ + 3 e) j 

- fjsin 0 + 2 sin12£±e + 34O±0 ^ 1201+6^2^-01 

1 

(sin 30 + sin 30 + sin 3 

- f|sine+2sm(18D“+e)cos«n - l|3sm30| 
-|{sin0-2sin0|J-|sin3e 

= -|sin 36 = RHS 

1 Prove that cot 6 + cot(60° + 6) + cot(120° + 0) * 3 cot 30 
olution : L.H.S. - cot 0 + cotfSO 0 + 0) 4- cot(120° + 0) 

= rntfl + cot 60° cot 0-1 , CQt 120° OOt 9 — 1 
cot 0 +cot 60° cot 0 +cot 120° 

icote-l -’i cot 0-1 
« cot 0 + —-5— + 12- 


cat Q+ 


1 


COt 0 - *A= 


- cot 0 + 


- cot 0 + 


& & 

cot9-V3 cot6+V3 

VJ cot 0 + 1 73 cot 0-1 

(cot6- S) (V3 cot0-l)-(cote + V3)(^cot6 +1) 


3cot 2 9-l 

0 4 . 73 cot 2 0 - cot 0 - 3 cnt e + 73)- (V3 cot 2 0 + cot 0 + 3 cot 0 + 73) 

3cot 2 0-l 
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2&P Prove that sin 
Solution 


JUMwif* SSCH(«f*r Mnihfmp'^ 

_ - a(^^9^) * 3cot 30 * 

3oot 2 0-1 ' 

oco^-co.e^-l^ 46 ' 

. ljsinea*sM + cosBsiil3B) - isMe + 30)_Sa4fi 


27 r If a and |J are two 


distinct roots of o cos 0 + b sin fl = c , prove that 


2tJt' 


or, ton 


ti+fl t, 


2lan^ 
Now, sin (a -f fl)-*- 



«) sin (c + W - <U> COSa + m ' ,JS ^TP 

Solution ■«>“<* « cos 0 * t- sin S - c 

a cos f i + if sin a ^ c 
and ft cos p + h sin p = c 

equation (0-00 tftos a - CO? P) + M®* d- sin 0 

or, i ,2sin^sin^+b2€O5^--sin^2^^0 

or, 2 sin “^(-i!sm^ : ^+frcos^-) = 0 

. a+p , a+P „ 
or, -rising—+ p cos— 2 “ = U 

a+6 . ti + p 

or, p cos —— =iisin — -j — 


l + tan’ 


a + p 


2^ 


2- 1 + *4 ‘ ,2 + i ’' 1 

ff 

Second pari : Given equation isiisinBoc-ncosO 

squaring both sides »We ,^ + a ! C0S J„ _ a, c cos e 

■' ^ (1 - c iW ! e) = c 2 + n ! cos : e-2/tccos 0 
nr. ( fl2 + ^)cO5 2 6-2flccos0 + c 2 _^„Q 
'*' ttvo values of 0 are «, p 

Roots or above equation are a, f) 

H ' n “ S “ m ° f roots = «K a + cos p = = Jkc_ 

A a*+ &* 


2t?P 


(n 

(il) 



J9* F 
Solu 


3( 

s 


J 
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TNunroimvlrle Identiiuv 

»H> 4 R ' " ln< ' * ,n< H* 1 


433 


V” 1 ""”. 

S' 


/ , r *H _ 3n 7n 31 

v i wn ~ a* £""-*) 

sin 4 JJ +BiiV 1 + sllV , ^p + sin 4 jj (v sin (ft -if] <,mO) 
^ + (sin J ^| 


= 2 sin 


-2 


n 


l-cosj 


1-cos 


( 


. - 1“CPSf1 \ 

‘ s,n f " 2 I 


{^-^) + ( 1+ i) 

=1+| = | (v {a + b) : *{>i-b) 2 = 2{a 2 + b 2 )) 


, ,hi value of cosec 10° - </3 sec 10° 

* Given expression = cosec 10° - V3 sec 10° 

^° n ^ 1 V3 


sin 10° cos 10° 
cos 10° - V3 sin 10“ 


2(5 cos 10 °-^ sin 10 *) 


sin 10* cos 10° sin 10* cos 10 u 

2 x 2(sin 3CT cos Ul° - cos 30" sin 10°) 

= ' 2 sin 10° cos 10° 

4 sin ( 30° - 10°) 4 sin 20° 4 
“ sin (2x10°) " sin 20° 

JO. Prove that sin 6° sin 42° sin 66° sin 78° = ^ 

Solution : L.H.5. = \{1 sin 78* sin 42°) £(2sin 66° sin 6°) 

_ i-^{cos (78° - 42°)- cos (78° + 42°)} 

{cos (66° - 6°) - cos (66° + 6°)> 


= J (cos 36° - cos 120°){cos 60° - cos 72°) 
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-HU3*JS)(3-ff) 

.^•J(9-5)-i6'I 4 ‘^ 

Jl. l/o.^, P«vel)«r«»»«“ 2aCOS ' 3 ““ s4 “ “ s5< ‘«*6a-^. 

Solulian : LHS- jsb(25in a«« c) cm 2acos3a cos te cos 5acos6« 

f2sm2acps2«) ^ 3(j[ cos 4a cos 5a cos 6a 
2x2sina 

PantocosW ^ 5acos6a 
2x4sina 

_ sin flu cos 3a cos 5a cos 6a 

Ssin a 

But, a=§ ^13a = n =»8a = n-5a 

, uc , sin (n-5a) cos 3a cos 5a cos 6a 

* -i I-I.I I.J. = " '^rj 1 i - 

8 sin a 

„ 6 $in 5a cos 5a) cos 3a cos 6 a 
2 x8 sin a a 

_ sin 10ft cos 3a cos fin 
16 sin a 

_ gin fn - 3a) cos 3a cos 6a 
16 sin a 



- PSm3 qCOS 3alrnc£ rr ? ■ A 


(*' 10a + 3 a =? n) 


= |ULl2a _ sin(n^ct) 
64310 


(■■ 12a +a = ti) 


= ~-Sinq_ 1 
64 sin a = (^j, == R.H > S ( 

— . 

4 W" n ff s 'nf.sin( TI _& 

•"•fr***,*, *, “”(” S )4-S) 

14 s,n i4 l-sin&. sin 3a . „ 

14 ,n i4*siny| 
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NY 

i* 


v 


(v ]0a-Jo-’ 


?os6a 

in a 


(vJ2b-« s 


.IJsJ- 

;ini4 W 


AilvflrtnH.1 THglinumMfli! Idmililm* 

. (niii-jV 1 " W" 1 " u)" 

- {-™(f-ft) a "(S-?!)“»(S-l3)f 

.( cos ^.co.a^a-co,2B f j5oj' 

. (cos^F-are^-cosf j 


——^ • COS 5• COSTp cos 
2sinf 7 7 



| | 

0 sin^ cos^cos 

3nf 

T 



2 2sinp 




sin Tpco&|n-4p J 

2 



4 sin” 





- sin cosf 


4sin^ 


(v cos (it - £)) = cos 


-2 sin y cos y j -sin y 
- , . TT f ^ I o„:^ fT 

7 J 


2 4 sin 
-sin^n + ^ 


8 sin 


8siny 


„■ n 
sin 


8 sin ^ 


1 __L 

= 8 2-64 


s) 


[,#* 


F °f positive integer n if 

4®) =■ Um f (1 + sec 0) (1+ sec 20) (1 1 sec 40).(1 + sec 2" 0) then 


j/<$ — 
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'CU*iO , , 2 0 

1 * Lin 2 


,.u„>8+hW| 

l-tan 3 ^ 


t-lan J 2 l*W*’ 

,, Vrf'cOa 2 


1 -lin* j 



2tan l-^t a nO 

ttfi+se£W)= i0 

A 0“»P 1+SW i^tan j 

nwslU^I_ One by one 

Replacing 0 bj ft W- * 2 

Ian fl (1 + sec2fl> - lan 20 

Inn 2(K1 + sec 2*0) = 2 2 il- etc * 

Using these identities 

fj$) = | tan |(1+seca)|{1+scc 2fl)(l + sec2 : 0)„. (14 sec 2 n 0) 

= {tan 0 a+sec 2 O}[(l+scc 2 3 0 ).(1+sec2 n H) 

- {taji 20 (HseL' 2 z O)}(l +sec 2 3 0 ). .{1 + sec 2 n 0 ) 

PttKwding in the same manner 

fj.0) - tan 2 K ~ '(1 + sec 2"0)= tan 2 I[ 0, 

" /j(j|)' ^f 2 ^) - Ian (^). \ 

/i(|SJ''“(2 5 tanf . 1 . 


H 'indlJie value o/folbwW 
0) cot 82^ 


(ti) Urn 142 y 


A 2 cos 5 1 1 

° n cm|*JUiagfi 
2 8imr 


+ etis o ^ 2 oos 2 1 and sin e « 2 sinl cosS 


(Note] 
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.. I - CO* ® * 


2 sin‘ 


tiil 


? 5 and sin0 


A fi 

; 2 sin-^ cos^ 


0 

mi 


1 - cos ft 

sinO 





x 


J5-1 

73^T 


_ .|?j g-2J?-3 + J5 + V5-l | 

|2j6-2j2-4+2/3j ^_^_^-2+S) 

'Exercise—13A 

I ]( p and q are two quantities such that p* + rj 2 = 1* then maximum value 
of p + q is 




(a) \ 


(b) js 


(c) </2 


<d) 2 


* Iff) is real then 3 - cos H + cos [o +f) lies in the interval 
(a) (-2,3] (b) [-2, 1] <c) f2,4l (d) [1, $] 

■ If sitiA — -Jr- and sin# = ~j where A and B arc acute angle then 

i. u . V10 va 

4 +Bis 


(a) 


(b> f 


(c) 


r 


td) } 


m 

■1 cos {0 - a) = Qf cos _ j,, then the value of sin 1 (a - fi) + Tab cos 

(a-pjjs 

°») * + * (c ) b*-a 2 (d) -a 2 -# 
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tw» P» r, “ “ UCl ’ thn ' '" n ® W >» 

' i- d V «f (d) * 

ji 5 fo\ 

4 fl If Wlff) -« ^ ”°“ D ' 

* 'i; 

(bj il “ ^ + c ^ 


7. 


■H 


tfr J + t>x+ c m then 
(a) f<*‘ f + fr _ t 
valu<? 

n I <M 2 

»> A 

ir Ul“ rt2 * IS 


iff + C 


<d) b 


(c) 1 




<d) 


(d> 


(a) 0 

9, Minii ™ 11111 

,0. 3 fa** - ^ * 6 + + 4<S,n .! + “* ^ 


2jl 


i value of 27^*01" 
(b) 37 


w 5 


fa) M (b) 11 tc) 12 (d) 13 

11 if sin e - Sin 15" + Sin 45*, where 0° < 6 < 9(T, then value of 0 j s 

' (a) 45" Cb> 5*° (c) 6tr 

(6) 72° fe> 750 

lli if«wa + cosP^0 = sin a + sin 0, then value of cos 2a + cos 20 is 

(a) -2 sin (n + 0) (b) 2 cos (a + pj (c) 2 sin (a - p) 

(d) -2 cos (a - 1 - 0) (e) -2 cos (a - p) 

13, IfA + B- 45", then (tan A -1) (tan S - 1) is 


te) 712 
(d) f 


l f n20 ° +, ®»an20"tan4o»i 
(c) 1 

fe) 43 


"A 


is 


* (») 5 

f ,( ,, 

(»> 

( d) 

.3 lf5 ' 
x% (a> 

(d) 

if * 

<d 

„ ££ 
jO* cc 

(a 

21* T 
(J 

12. > 

< 

23- ' 


(a} 1 

»} 

(c) 

-1 


24. 

W)-2 

(e) 2 





ffo,pe(c 
p/s 1 

l f). 3ino=| 

and cos (a + 

P) = 

12 

~I3^ ^h eri the value of sin 

25. 

« § 

wfi 

(c) 

3 



« A 

fe) 1 

5 


26 


2: 
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vs 


) 


IVinuiuvmeirlc tUi'nlitUm* 

V T oi otf 200 * ws UK,I> + 0X1 Hir |H 

'*i, \ L «>) -k w a 

S • I ^ * («■) I 

I aI) ^ i \ i \ 

^ v I -* «* | «*** ( * * ± S ’ ihcti lhe vtllucof ccl (I +0 ) °° l (5 ■ 0 ) is 

OKf . 

,2 

0 


(C) 1 


*] 


*0 


4 


(b) -1 

^ % (e) 2 

14,1 I 3 sin < e + 2aJ ' tIien tIw value o£ tAn <® * a) + 2 Lan a is 

fit*'" fb) 2 (c) -l 

(*>? <e) 1 

(i) 0 4 

y cos = 2cos 3 then the value of xy + yz + zx is 


V) = 


a) ! 


(c) 1 

(c) tan 51" 


snvala, 


(( D 13 
'«8k 


O' 1 . <b, ° 

s g!^§& “ |0ais 

a mtr Wtansr 

The v*lue of sin 50* - sin 70" + sin 10° is 

0 1 ^ 2 

„ Maximum value of 3 cos 0 + 4 sin fi is 
' £) 3 (b) 4 (c) 5 


id) 2 

(d) tan 54° 

1 


<d> 


V2 


(d) 7 


«K2a 


jt Ulan a = and tan |J - b'n+T' then the valuc of a + P’ s 


(b) 


(c) ? 


(d) 


I ! (a) J 

sin(jr+vJ fl + fc lU tanx - 

a * en thcva,UE ° f iiHy 15 

N 0 (b) # (C) ff 

jjjulJKtitic | 5. If tana = |, :an'i - Jr (hen the value of a + (1 is 

W -f (b) § (c) "f 

w Maximum value of sin |c + ^) + cos (• l ' + 5 'j * s 
fo & (b ) ff (c> 2 

141 «» <ct + P) = i and sin (o - P) = where 0 s a, 

“*nian 2 a- 


(d) f 


(d) 5 


(d) 8 




< b > 1 


« 12 


(d) » 


Scanned by CamScanner 











(d> J^sdjsl 


’***" „ „■*' ''" mbi ' r 
**’ -rijs *» h* 

a*, if ^ * /1 v jtr^ the* 1 

(«> ***** -tec 7ST *i" J Z ‘ 4 (c) *<**$ fd> X < * 

JTJT- (h> 

* *y . /,.-jcl»< 


^ ||jr» r.tn (h ) r* 

■ (.<> >*■'", „i,.(«-*>•""* (b) urnX- 'an' “ 
w . lf*M «* * *L (d) tan * - 3 tan “ 

w> 


W 1 (irr } tt 

(c) w* r “ {a t _ 

B.pmdw jSS&'ti*' 350 


<d) 


(b. 5 ^ <d * 

<b> | (c) 5 

Lofc-'f + “ , f +c “ 4 ^ +CDS ’ ^ iS 

w J W -3 (C> ^ 

34, The value of cosy| cos fj cos J cos y^ JS 


43 


is 


(d) \ 


W) 1 



(c) 1 


(d) 0 


(c) cosec x (d) 1 


2 sin7 is 
(c) 


1 

1 


fc) -1 


(c) 42 


(d > tk 


(d) 4 


_ . , (d) 3<ff 

Os ^-sinl4 / (o< / i,ii\.. 

\ ? jtnen the value of tan M 

fc) v5 
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Ml 


}'* , O') Mlt ‘ ,,, («‘) 'lin'd 

.1 '"V, |o) Kln'm/i) 

HwcIO- r.r>. 0 • t)< 2 ..f 4 .m4(Mn 

. _ . -31 


h M 

*' 43 

,i) a 

t» s 


U') =§l 
(e) f 


( ( <) -31 


{ % ^2A cos4 A ... eoa2" 1 A equ nls 

2 ^sinA 
sin 2 n A 


,?M d') ‘-Kiri— (c) 


2 ,, sin2 , M 

sin A 


>m- T 
11 * 2 ft sin-4 

(Jin ij - tan 27° - t^n 63° + tan 81° equals 
*'l»l2 (b) 3 

if) 4 

^-•T. equals 
* 1 -smW 1 


(j) _sin A 

K } 2 ,l sin 2 n A 


(d) Non of these 


•* )tan (H) (b) tan (-f-f) <0 tan(f-$) W ,an(f + f) 

« “* I' are such that n < “ - P < 3n. if sin a + sin (} = _ 2). and 

ca. u - cos |) = - 1 | then the value of cos fc 


la) - 


V130 <b) m 03 W -gg 

Thereof cos^A-8) + cos 2 B -2 cos (A- B) C os A cos B is 

C0S (b) sin 2 /! 

(c) Um 2 A 2 

(d) cot 2 A 


(c) m 


(d> -■ 


‘ 16 + COS 2 yz + COS 2 + rn c2 7n , 

»> 16 LUb 16 +cos 7g equals 

0 /L\ ■» 

(b) 1 (c) 2 

2 “/ ihen fi equals 

ii j 3(i'- 

45<J (c) 6Q W 

w Jc.\ >• u j f ei m '•I*-. ‘ ’ * 




(d> 3 


(d) 90° 


Otn t* 


/I 











fM ’ 1 ^ . iJch tt( lh* toitowinB »*/«* lriJ<l 

♦*! „ f|ti*ft 

-(l , -hi.*tiny'■'* 

*1. f, ) , owti^V * *'"■ 

1, tvM 1 

2. him i »*».v - if .*, t . n below 

J. > 1 , 1 . . ,■>*» - 11 ,|»- «*>' ^ , <d) 1 and 2 

.WlW 

I. ft») W J ' 

(j) only i ’ . 

1 ' 3 g||tf *< 

1 ■<«> iW * 12. Wl 

17. W 18. (d) » jafcl 

“< J > “ “J “S *. 01 

33. (,) 31. W *■ < ' ^ (c) 

41. (b) 42. h) «« “ 

49. (c) 50; fd ®* * ~ 

M ExpUJwt* 011 

,. Id v 7 ! M ; - l.l.'rf> = *W,‘'- COS ° 
a p + 0-sinO + o* 50 

Its maximum value ^ i/l^+l 7 - 

(Recall ihat - </<P~+P r;flcostl + f> sin 0 -/7+p 1 ) 

ftl 3-cos0-cosf0 + f > = 3 - cosO + (cost) cos^ - sinf) sin^) 

, =3 - cost! 4 | cose - ^ sine 

1 =3-ir~” M 


5 (a) 

6. 

(a) 

7, 

(d) 

0. 

(b) 

13. C«) 

H- 

(a) 

IS. 

(<?) 

16. 

(*!> 

21. (a) 

22* 

(c> 

23. 

(a) 

24. 

(d) 

29. W 

30. 

(c) 

31. 

(b) 

32. 

k) 

37- (c) 

38. 

(a) 

39. 

(c) 

40. 

(c) 

45. (a) 

46. 

(b) 

47. 

(c) 

48. 

tc) 


tare, _ j 

Maximum value = 3 + j _ 


! J3 

2 cos6 - ysine 


4 


^ + ^ '4, Minimum value — 3 _ } _ 2 
N ° W/ (0fl M + B) * J^uUtap I +1 

= 1^4 + 5 = 45 ° 

C0s < o -e)- (|Kfl . 3 

tosta ~e>c M( p_ a)+ 


t*l 


'^'«Jcos(p. QUc , , 

+ sin(p - 0) 

< ■■ 8in(« - „) « /T-cos J (a-e)) 


6 


s 

9 
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Advanced IWmnwmetHc tdunlUlen* 


443 


y£,' I" ^ ** ClW< “ ■ P> “ 1 “M + cos(u - p) 

* . I - (fib + Vi -« l If-fc 1 ) J +2,,f, („(, + ) 

#mr ,ify 11 

pnn^l of an S le meanS tanG 

bert, taru* - 2 ' KonB = 3 35 in question number (3) A + B * 45° 


(j) P + Q + K ^ J 5 + Q = 90“ (v R - 9(f) 


P Q 
2 + = 45“ 


tan 


(^ + §) = tan45"= l 

tan j + tan ^ 

1 ~tan^ tany 
b 

^=1 


1“S 

—b — a-c 
n + li?=c 


sin 55* - cos 55“ _ sin 55"-sin 35“ 

1 ™ sin 10° sinlff 1 

2cos S£|S sin K^ 

- iinW = 2 cos45° = V2 

a ib) Recall that cosl5° = and sml5“^ 

fc Ij} 27 a » 2 *m* in!Lt = 3^™^ 3^5in2x 
_ ^3«wZt 4 45in2x 

’<■ minimum value of ncosti + iisinO =— 

*’* Minimum value of given expression = 3~' 3 * 4 = T 5 - 

lv (J> (siru + cos*} 4 - ((sin* - cosx) 2 ) 2 ^ (1 -2sinxcos*) 2 

Sin 6 x + cos 6 * = {sin 2 * 4 cos 2 *) (sin 4 * — sin^cos 2 * 4 cos 4 *) 

= l*{{sin 2 * 4 cos 2 *) 2 - 3sin 2 *co5 2 *) 

= 1 - 3sin 2 *cos 2 * etc. 
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*. 

-, Jlt1 -U* * .5— sin?S“ 

"■ ,rl * _2sif* 3(ft05,5tt " «*»fl + 2cosatt»P - 0 

■* coS , * sin Jp + 2sinosin^ = 0 

jirt*o + * osp s »n'o ■*" s 

^ f> - t 

**** *"** + ^ = Wa + p) cos{« - P> ^ + p) 

-^rrr* 

,j w 

, VMS |„ + HI - $ - *"<“ * P> " B **«““ <“ + P> U« in || 
,uadr»i>s°sW«*l>>*P <Isi,ive J 

ii. «j tan (20" + 4 tT) = tan6tr 
]-tan2ff fan 40 ,, " 1 ' J 

=* ijji2fT + t.in 4 (T = 13 - # tan Zff'tait'HP 
** tan2(r + tiin+CT + & tanZff'tan^O" = V3 . 

16. ftf> For rosier + cos 1*1 (Papply cosC + cosD 
»■ «l Apply eoM 4 B) mi cotM - B) and simplify. 

M Id) 1 . . 

“>• - 3 , Apply componendo-dividendo 
'»• IW Leli-jnosSs= Jm= 4 E_ t 


20 . 


s i^f=:cos^jt 
i.., 

x=8 fcy*=-2*,z= 


yi £» s; _2^ + 4t 2_^, 
wj u, n,, °* 

litany 

WJ1 " l-»a^ori 


-2k 


21 (d) 


nv 1-tan 9 s 

^ nlACO ‘ (divide N r & U by cos? 1 ) 
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Advonced IHgonomclrlc Identities 


sin(* + f) + «“<* ■ + slnfl + cost* 

value - Vl 2 + l 2 = V2\ 

< n + fl) - I ■* *»(« + P> = i 


04 l Approximate) 


*• x< y<z 
* ffJ «*nfjr+3a)= 
' ^cds 3« + c 
** ^(Q0S3q^ 

* s **W a = 

<b> —3_ 

«s2$F + 


(v sin3(T 


^2S0--sm2O“-^^ 
_ J@ms20°-sin2( 


cos 20° 
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I HO ** 11 


’It 




•r 




c««*3tr- JiiinSir') 

- 2 ^ | 

4 { sin 60 “ cos 2 0 fJ -cos 60^i n 
= —-" J 3 sin 40* 

4 sin ( 6 Q° — _ 4 
= ~~~43 sin 40° ^3 



Now take ihe help of solved example 31* 

35. Cal Applying 1 + cos20 = 2 cos 2 0 

we have, */2+2cos4x - ^2(1 + cos4x) 

= ^/2’2 cos 2 2jc - 2cos2x 
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r ■ 

4 4* 


SSC Higher M*iWr,, a ti & 





sm40* —-SlJ 

4 sin (60"-2 0^) 

^ sin 40 * 


> 2 , i he re cos cos (n - ^ J = - cos ^ 

and cos^g- cos(n-^j - -cos^ etc, 

i Apply coa^O = 

'< ! COSy| COS ^ cos*j^ cosff 

2 sin ^ cos ^ cos cos cos 

sin cos ^ cos ** cos^ 

2 sin * ctc 

Now talko the help *■( solved e*.unpl* > i 

t J ■ Applying I + cos28 2 tWh 


we 


have, , 2 - 2 cos 4 ,v -, 2 U - cos -I v 


= </22cos : 2t = 2cos2x 

2 . T = -■■ 

v2 + 2«2+2cos4* V2^ J2 + 2co$2x ^ U 

u: ' ! tan6/ jy + cotf)7 y - coi22-lf + tan 22 \ 

^ 4m 

-W2 + 1) + ^I-i) = 2 £ 

37. (c i sin4A + sin2A = cos4A + cosiA 
"* ^irOA cosA - 2 cos3^ cosA 

lusc formula til sm( 

=* tan3A - I =* 3A = 45 e =* A = 15° 
tan4A = tan60* = ^ 
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nn£> and 






























f.ii 





sino 


+ sinp : 




a^fS <*- 
cds-t 

2 £^7' < “(t £ ) 


cws 


V13fl 
C 14 


: J 

' 


-3*430 -3 

65X2 Tfjf 

«. ft ! &s 2 (A-B} + co'?B-cos(A-B){2cq$AcosB) 

' co^ - D ♦ art - «u - «IcosM - B) * COSM ♦ B)1 

“ CQS 2 (A - 5) + COS 2 0 - COS 2 M _ H3 , 

= COS 2 fl erx^A ■ 2 S)^COS(A-B) COs(A+B) 

47 ' (C> CQ6 2 &^ COs 2U St \ , , „ 

16 

= cos 3 ^ 


16 


= cos 3 


,sin! fK 


41- *< 


so. 


51. 


y"- 
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s/iawfli 

sin 2 ^ 


it. W T+otsj stiu 

«> Sin^r- (J -casiHl + Cos*) 

=* fT - rasM= (3 - cos 2 x) 
ri- sin ? :r = sirt 2 * 

but at r = U50 B , sinx ■ 0, and 1 + hkt - n j 

-j ft . j £ j l denominator of given 

identity is not denmd when x — 180 fl ° VLn 

optiorv; (c) is correct. 

atft) msd' + ctis ]“ +.+ cos 1W* cos 180° 

“CDS 0° + cos 1° + cos 2* + + cos 

' (180“ -2”) + COS (180° -1«) * COS 1B0» 

■ 1 + cos 1° + cos 2° +.-COS2»-COS1--1_0 

SI- MJ 1 + cos* cosy + siar-siny - 0 
1 +CQs(*~y)= (J 

** «5S Car— yj — ^ 1 = cosl80 q 

" W? =*isoo +y 

' ““ + “S# - OB (180- + y) + cosy = -cosy + cosy. 0 

" ^tement (l)js correct. 

1 «^^ in y = s in(l80<' +y , + sillJ , = _ siny + sjnj/ = 0 
■ S[at enient (2} is correct. 
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